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APPENDIX B

TESTING AND ADJUSTMENT: TASK AND
ASSOCTATED BFHAVIOR STATEMENTS, MISSILES CONSIDERED SEPARATELY

Coding System

Each task and behavior statement was coded. This facilitated
the identification of a particular statement when it was placed on
a separate card and sorted with other behavior statements describ=
ing other tasks in the same missile and in different missiles. The
coding system is as follows:
a) The first letter indicates the missile concerned:
T = Terrier, R = Regulus, S = Sparrow, P = Petrel,
D = Dove.
b) The second and/or third letter indicates the task concerned:
(1) Tasks concerned with the testing and adjustment of the
missile were lettered A, B, C, etc.
(2) Tasks concerned with the testing and adjustment of
missile test equipment were lettered AT, BT, CT, etc.
5 (3) Tasks concerned with the testing and adjustment of
ﬁ’ external guidance equipment were lettered AE, BE, CE, etc,
£ ¢) The number following the letters indicates the number of
a behavior statement used to describe-.a particular task,

Examples:
TA 1 indicates Terrier, Task A (2 task performed on a missile),
Behavior Statement 1.

TAT 5 indicates Terrier, Task AT (a task performed on test

iy L d

. equipment), Behavior Statement 5,

AR

£

s RBE 7 indicates Repulus, Taslk BE (a task performed on external
sub

.
Keior
7.{;""

R

guidance equipment), Behavior Statement 7, ("sub" indicates
that the behavior 1s one that would probably be performed
by a missileman assigned to submarine duty),

B=l
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Task TA Missile Control System Operational Check -
Using a Programmed Console (BOFTE)

Turn power switch on, and warm-up console, Visually check
indicator lights.

Place missile in test stand in proper attitude. Connect
missile exhaust to a muffler,

Install control surface transducers in sockets. Inspect
mating surfaces to make sure they are free from dirt or
foreign particles,

Set transducer protractor to servo zero: Insert control
surface into socket oprosite the transducer and manually
rotate to each extreme position. Note protractor
rea@i&g at each extreme and the midpoint. If necessary
Toosen zero adjustment and rotate transducer until zero
coincides with midpoint.

Make necessary microwave, electric cable, and air hose con-
nections between the missile and the test console,

Set up and use a multi-channel recording oscillograph to
record sipnals. Manually position transducers to specified
angular positions and adjust recorder gain so that pre-
scribed pen deflection is obtained.

Set up a multi-channel pen recorder. Zero pens and check
writing ability of all pens.

Interpret oscillograph recordings to determine cause of con=
trol system malfunctioning.

Set controls on test console and depress test start switch,
Observe elapsed time meter and go-no=-go indicators in the
course ol an automatically prograrmed test. At specific
times manually rotate missile to preseribed roll attitudes,
Record go=-no=-go incdications.,

Task TB Missile Control System liaintenance Check - Using a Test

T8

Console and Rndar Beam Simulator
(Moritoring Panel and Radar Deam Simulator)

Inspect missile for proper assembly and evidence of injury of
mishandling. Install, position, and electrically ground the
missile in the missile test stand. Check switches and valve

EosI?ions for correct initial position. Check for jumpers
between specified points. Check log for previous servicing.

B2
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Install control surface protractors and mechanically zero
indicators.

Make all pneumatic, hydraulic, microwave, and electric cable

connectiggg between the missile and the test console,

Set up and use standard vacuum pump with associated gage,
tubing, and missile pressure probe adaptor, so that missile
high altitude operation may be siwulated,

Set_controls and warm up test console. Throw switches to
initial positions and adjust potentiometer control knobs to
specified dial or indicator settings.

Set switches which inject test signals into control system
components and manually rotate missile in test stand; and

note system response as measured by built-in indicating or
reccrding instruments, indicating lamps or wing positions,
Meter readings and lamp indications are recorded and com-

pared with specified normal values,

Compute system response parameters from recorded test data,
The conputations involve simple alegebraic or arithmetic
manipulation,

Adjust wing trim potentiometers for wing position indicator
zero at center of mechanical bhacik lash. Ground servo ampli-
fier input terminals before adjustment is made,

Adjust nhasing potentiometer control knobs for minimum signal

voltages as read on a built-in meter, Adjustnents are made
anerna{ely on the two channeis for best compromise minimum
voltage,

Set up and use a standard oscilloscope for monitoring af
signals,

Set up and use a single-channel recording oscillograph to
monitor af signals,

Set up, voltage calibrate and use a single-channel recording
osc¢illograph to determine rate of wing motion.

Use a single-channel recording oscillograph to measure fre-
quency of an af signal.

Make necessary microwave, and electrical connections between
missile, test panel, and radar beam simulator.,

Set switches, adjust controls and warm up radar beam simula-
tor, Adjust attentuators so that specified outputs, in db,

are obtained at soue remote point; involves simple arithmetic

onerations.
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Terminate nissile checkout by shutting down test equipment.
llydraulic, air, and electrical power must be terminated in

proper sequence and all lines and cabling between consocle
and missile removed.

Task TC Guidance Receiver Maintenance Check -

Using a Test Console (Receiver Test Panel)

ilake necessary electirical cable and waveguide connections
between the test consoles and the receiver. Connections

should be made in proper sequence and according to prescribed
procedures.

Set controls and warm up test console. Throw switches to
initial positions and adjust potentiometer control knobs to
specified dial or indicator settings.

Tune a klystron local oscillator for a stable mode of opera-
tion at a given frequency and power level.

Set up and use a standard oscilloscope to determine the phase
relationsiips betieen two af signals,

Interpret Lissajous figuies as viewed on an oscilloscope
screen in terms of the phase angle between two signals,

Set switclies which inject test signals into receiver and
read output signal levels on built-in meters. Record meter
readings and compare with specified values,

Compute system response parameters from recorded test data.

The computations involve simple algebraic or arithmetic
manipulation.

Set up and use a multi-channel recording osclllograph to
monitor transient signals. Determine the system response
from the test records.

Use a stop watch to determine delay times by timing the

period between a manual switch actuation and relay contacts
closing.

Set up and use a vibration test stand to excite missile
receiver at a specified frequency and amplitude during a
series of functional tests.

CONFIDENTIAL

o




TN e

CONFHDPENTIAL

TERRIER

Task TAT Power Supply (Radar Beam Simulator) Maintenance Check

TAT

TAT
TAT

TAT

TAT

TAT

TAT

TBT

TBT

TBT

TBT

TBT

1l

(W]

L

Use ohrmeter to measure resistance to ground at specified

test points within the chassis. Compare with prescribed values,

Connect and use variac to adjust line voltage,

Adjust time delay relay for specified delay at normal
operating temperature.

Set up end use standard oscilloscope to monitor power supply
output and determine presence of undesired oscillations.
Use series blocking capacitor for high voltage isolation.

Adjust power supply potentiometer (screwdriver) until out=
put voltage as reasured by standard multimeter is a
specified value,

Use test load resistor, bucking battery, and voltmeter to
determine power supply regulation as a function of supply
voltage variation. Use variac to vary supply voltage
between specified liMits.

Set up and use standard oscilloscope to measure power supply
output ripple voltage.

Task TBT FM Generating and Phasing Chassis
(Radar Beam Simulator) Maintenance Check

Remove chassis from cabinet and malie necessary electrical
cable connections,

Turn on power and warm up equipment.

Set switches as prescribed and observe relay positions.

Set up and use synchroscope with a high frequency probe to
monitor pulse waveforms. Compare waveforms obtained with
descriptions or photographs in ranual. If necessary perform
potentiometer (screwdriver) adjustment. Use synchroscope
high frequency probe,

Perform potentioneter (screwiriver) adjustment using stan-
dard multimeter until voltages as measured at test points
are .f specified value.

Make necessary electrical cable connections between beam
similator and beam sirmlator test set. Set switches and
adjust potentiometer control knobs as specified.

B-5
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Task TCT Autonratic Frequency Control

(Rudar Beam Simulator) Maintenance Check

Remove chiassis from cabinet and make necessary electric
cable counections,

Turn on power and warm up equipment.,

Connect signal generator, and VIVM to specified points
within cuhassis, 7Teruninate slgnal generator cable with
foecified resistor.

et up and use rf signal generator and standard VIVM to
adjust coil tuning slug position for peall output, using
built in attenuator in signal generator to keep output
voltage at desired value.

Check AFC cperation by using hetercdyne frequency meter in
test unit to measure difference frequency. If necessary
adjust coil tuning slug position until specified frequency
is obteined. et controls and switches to prescrited
positions.

Task TDT Klystron Modulator

(Radar Bear Simulator) Maintenance Check

Procedure is classified SECRET and will not be described
in this report.

Task TET Pulse Code Chassis
(Radar Beam Simulator) Maintenance Check

Procedure is classified SECRET and will not be described
in this report,.

Task TFT Operational Check of Radar Bear Simulator -

Using Unprograrmed Test Console (Guidance Analyzer)

liake necessary rdciowave connections between microwave
source and test console.

AY
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Turn on power, warm up console, and set controls. Check

fuse indicator lights. Read line voltage on built-in meter
and set switch accordingly. Read pover supply output
volteges on built~in meters and if necessary perform poten-
tiometer adjustment to correct voltages.

Set up and adjust synchroscope swcep lengths (marker inter-
vals) by performing screwdriver adjustment of tuning
capicitors.

Set up and us- syachroscope to measure separation between
pulses and pulse sroups.

Set up and use SXESEESEEQES to cbserve pulse shape, Jjitter,
and amplitude veristions from pulse to pulse.

Measure rf power input level to special redar receiver by
calibrating if stages and using substitution procedure
according to specitied instructions.

Check that radar recciver tuning is tuned to frequency of
signal source.

Perform potenticmeter adjustment of klystron repeller voltage
to peak il output.

Set switch to feed internally generated signal into if
amplifier; adjust receiver bias potentiometer until specified
output is obtained with specified input. Read voltages on

2 builtein VIVM.

Adjust builte-in rf attenuator until specified if output
is obtained as read on a builte-in VTVM.

Subtract known calibration constant from attenuator setting
to determine rf input power.

Meke microwave connectiol: between radar beam simvlator and
receiver.

Set up and use a direct reading, built-in VIVM for measuring
PRF, and F.il. deviation of input signal.

Set up and use a synchroscope, and built-in rf attenuator
to determine mcdulation, in db, of input signal by determin-
ing db difference between modulation peaks and valleys.

Use a built-in absorption=-type vattmeter to measure frequency
of microwave signal.

Use a synchroscope and special builtein discriminator to
measure frequency pwl.ling of rif source by setting and
adjusting switches and controls, observing discriminator
output on synchroscope, and multiplying peak to peak ampli-
tude of this signal by a known calibration constant.

B-7
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Measure F,l., phase of microwave signal with respect to beam
nutation by setting and adjusting switches and controls,

reading; o built-in VIV, using specially prepared tables and
a speciiied procedure,

Taslkk TGT Kadar Beam Simmlator Test Console

(Guidance Analy:er) Operational l}Maintenance

Turn on power, warm up console and set controls. Check fuse
indicator 1ijhts. XRcad line voltase on built-in meter and
set switch accordingly. Read power supply output voltages on
on built-in meters and if necesseory perform potentiometer
adjustient to correct voltages.

la'ie necessary niicrowvave connections between microwave
soulrce and test congole.

Tune redar receiver (klystron local oscillator) to frequency
of incoiing signal.

Adjust frequency and frequency deviation of internally gene-
rated F.i, pulse signal by setting switches, and controls,
setting up and using a specially calibiated VIVM, and if
necessary perforuing a screwdriver potentiorieter adjustment,
Adjust receiver AGC voltage by setting switches and controls,

and adjusting potentioneters (screwdriver for specified
readin; on built-in meters.

Apply ac voltage of specified value to klystron repeller

and use a built-in special discriminator in conjunction with
o synchroscope and VIV to determine a irequency pulling
calibration constent. This procedure includes setting
switches and controls, building a siiple R-C network for
voltaze dividing and coupling purposes, and performing
simple arithmetic computations.

Check that radar receiver tuning is tuned to frequency of
signal sources.

Calibrate a test console F,M, deviation meter by applying an
externally generaved pulse signal of specified F.M, deviation,
pulse arplitude and width to jack; perform screwdriver poten-
tiometer adjustient until prescribed meter reading is
obtained,

Set up and use a built-in VIVi{, set and adjust controls
according to a specified procedure to adjust and equalize
test console circuit phase shifts,

B-8
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Determine calibration n constant for use in rt power level
measurements with test console,

Check that radar receiver tuning is tuned to frequency of signal
source.,

Perform potentioneter adjustment of klystiou repeller
voltage in order to peak if output.

Set switch to feed internally generated signal into if
amplifier and adjust receiver bias potentiometer until
specified output is obtained with specific input. Read
voltages in a built-in VIVH,

Adjust tulit-in rf attenuator until specified if output
is obtained as read on built-in VIVl; read attenuator to
determipe calibration constant.

llaliec microwvave connections between rf signal source and
receiver,

Adjust and equalize phase shif'ts of test console eircuits
by setiing and adjusting controls according to a specialized
procedure and reading voltages on a bullt-in VIVM,

Task THT Test Console (Monitoring Panel) Maintenance Check

1l

6a

Set controls and warm up test console. Throw switches in
sequence to intial positions and adjust potentiometer con-
trol knobs in sequence to specified dial or indicator
setting.

Mal:e necessary electric cable connections from test console
1o power sources.,

Use a standard stop yotchto calibrute an elapsed time meter.

sSet switches and potentiometer control knobs to specified
settings. Install juipers between cable plug pins. Observe
multimeter readings, built-in meter, and lamp indications

to check perforuance of test console,

Set up and use a standard built-in oscilloscope to monitor
ac and dc steady state signals,

Set up and use a standard oscilloscope to determine the
phase angle between 1wo af signals.

Interpret Lissajous figures as viewed on an oscilloscope
screen in terus of phase angle between two signals,

CONFIDENTIAL

s




CONHDENTIAL

TERRIER

THT 7 Set up and use a dual-beam oscilloscope or a standard
oscilloscope with an electronic switeh t0 determine the
phase anple between two af sigrals,

THT 7Ta Compute pliase angle between two signals from measurements
of the displacewent of the signal peals,

THT 8 gSet up a Graham variable speed drive to diive a potentiometer
and/or a servo generator at specified speeds of rotation.

THT 9 Set up and use a standard built-in pen recording oscillograph
for monitoring ac and dc signals,

Task TIT Control System Test Console (Monitoring Panel)
Operational Check - Using an Unprogrammned Test Console

(iionitoring Panel Test Unit)

TIT 1 OSet controls and warm up test console. Throw switches to
initial positions and adjust potentiometer control knobs to
specified dial or indicator settings.

TIT 2 Iiieke electrical cable connections between the test console
and the console test unit according to prescribved procedure.

TIT 3 Set switches which inject test signals into console test
unit and record response as measured by built-in indicating
or recording instruments and indicating lamps. Meter read-
ings and lamp indications are recorded and compared with
specified normal values,

. TIT 4 Shutting down test equipment and disconnecting cabling.

Task TJT Test Console (ilonitoring Parel Test Unit)

2
: 3

Maintenance Check

TJT 1 Adjust a regulated pover supply for correct output voltage
by making a screwdriver adjustment to a potentiometer while
measuring the output with a standard VIVii,

TJT 2 Adjust two regulated powver supplies for a minimum specified
difference voltage by alternately and in proper sequence

S adjusting (screwdriver) two control potentiometers and

B reading a VIVii,

. TJT 3 Balance a push-pull dc auplifier by adjusting balancing

¢ potentiometer control knobs for zero output{VIVM) with zero

: input signal, Change vacuum tube if balance cannot be
obtained,

B-10
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TJT L4 Adjust a sensitive polarized dec relay for proper minimum
activating voltage by adjusting relay contacts with pliers.
successive adjustments must be made until activating voltage,
as measured with a VIVM, is within specified limits,

Task TKT Test Console (Receiver Test Panel) Maintenance Check

TRKT 1 Use a standard_gyltimetgr for checking circuit continuity.
TKT

n

Adjust a regulated power supply for proper output voltage.
Conrect a special voltage calibration load to the power sup-
Dly output terminals. Vary a potentiometer control knob

for gpecii'ied output voltage as read on a built-in VTV,

TKT 3 Use a standard VIVii for checking the ripple voltage output
of a resgulated power supply.

TKT L4 Set up and use an audio oscillator and a VIVM for determin-
ing the output impedance of e regulated power supply. The
oscillator must be connected to thie power supply through a
special 3-C network and a special voltage calibration load.

TKT La Compute circuit impedance from recorded test data. The com-

putations involve simple algebraic or arithmetic manipula-
tion,

TKT 5 ©Set a relay supply voltage to a specified value by adjusting
a potentiometer wvith screwdriver until the desired voltage
value is read on a VIVIM,

TKT 6 Set up and use a standard af signal generater and VIVM to
adjust an af reference signal voltage. Make adjustment
by varying a potentiometer for a specified voltage indicated
on a VIVM,

TKT 7 Use a standard af signel generator and a standard oscillo-
scope to calibrate a phase shifting network.

TKT 8 Interpret Lissajous figures as viewed on an oscilloscope |
screen ir terms of phase difference between the two signals.

TKT ¢ Calibrate built-in ac VIVM's. Oet up and use a standard
audio oscillator or de ldboratory power supply as voltage
source, Adjust calibrating potentiometer (screwdriver) until
VIVI1 reading is the same as the input voltage as indicated
on a known accurate voltmeter,

»
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. Task RA Power Supply

(Bi-Polar Nuidance set) Maintenance Check

RA 1 Make electrical cable connections between missile components.
RA

no

Use standard voltmeters to measure voltages at test points.

Determine if measured volteges are within 5% of specified
values,

Task RB Guidance Receiver

(Bi-Polar Guidance Set) liaintenance Check

RB 1 Set up and use microvave heterodyne frequency meter to
measure fraquency of signal source.

RB la Adjust lighthouse local oscillator frequency by manually
adjusting tuning cavity slug.

RB 2 Calibrate heterodyne frequency meter by zero-beating against
internal crystal osciliator,

. RB 3 Use external crystal detector and milliameter to measure
high i{requency current,

RB L4 Set up and use a synchroscope for monitoring a videc signal,

RB 5 Tune a resonant cavity by adjusting (screwdriver) a tuning
slug while observing synchroscope.

RB 6 Adjust the coupling between a local oscillator and a

3 orystal mixer for desired crystal current by nranually turning
& coupling loop rod.

RB 7 Set up and use a standard microvave sigznal generator,

RR 8 Set up and use standard pulse generator for triggering
[ purposes.

RB 9 Adjust if transfoirmers for peak response using standard
signal generator, triggered by standard pulse generator, as
a signal source and & synchroscope as an output monitor,
Transformers are slug (screwdriver) tuned.

RB 10 GSet up and use a special dual channel video pulse generator
for triggering a pulse signal generator.

RB 11 Set up and use a special coded video pulse pair generator

for triggering a microwave signal generator (only one front
panel control involved),

B-12
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set up and use a synchrovcope to measure signal to noise
ratio,

Set up and use a synchroccope to measure pulse widths,

Task RC Decoder and Program Unit

(Bi-r'olar Guidance Set) ieintenance Check

Set up and use a synchroscope to monitor and determine

frecuency of a pulse source,

S5et up and use a standard nicrowvave signal generator.

—et up and use & special dual channel video pulse generator

for trig_ering a pulse signal generator.

Set up and use a special coded video pulse pair generatcr
Tor trigcering a nicrowave signal generator (only one front
panel control involved),

Connect and disconnect rf cables, energize and deenergize

relays, according to prescribed procedure while observing
syncmioscope output,

Task RN Director Unit (Bi-Polar Guidance Set)

Malntenance Check

Set up and use a standard microwave signal generator,

Set up and use & special dual channel video pulse generator

for trigsering a pulse c._.. 1 generator.

Set up and use a qpecial coded video pulse pair generator

for trigzcering a microwave signal fenerator (only one front
panel control involved).

Use a standerd voltmeter to reasure voltage available at
test pointy after comnecting test load resistor.,

Set up and use a synchroscope to monitor pulse signals.

Set up and use & synchroscope to monitor the coincidence of
two pulse groups. Adjusc delay by turning knob until coin-
cidence occurs.
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Taslk RE Encoder-Transmitter
(ri-Polar Cuidance 5Set) ilaintenance Check

Set up a nicrowave transmitter for output tests by using rf
test load, special detector, and external trigger source.

Set up and use a special dual channel video pulse generator
for trizzering a pulse signal generator,

Set up and use g synchroscope to monitor and measure pulse
anplitude, width, and spacing.

Calibrate a heterodyne frequency neter by zero-beating
against an internal crystal oscillator,

Calibrate an absorption-type frequency meter and a microwave

spectiruz analyser (klystron oscillator) against an external
frequency standard,

Covserve the magnetron output frequency on a microwave spectrum
analy-er and ii required perrorm screwdriver adjustment of
tuning control.

Set up and use an rf power reter to neesure average trans-
mitter power outpute

Use chairts or nomographs to transfori test data,

Coupute peak power by performing simple algebraic operations
incladinogloxarithvlc manipulations and use of duty cycle
concept,

Teslk RF Missile Control Oystem
(Bi-Polar Cuidance Set)
Installation and Preliminary Operational Check

Mount control units in missile frame.

ilake specified electrical and microwave connections between
control units end other rissile cornponents.

Perform visual, mechanical, and simple electrical checks or
missile couponents according to specified procedure,

Use a multimeter to meke continuity checks.

Set swvitch to energize power source and check presence of
voltage by observing tube filaments and listening for
blover operation.
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Use a standard voltumeter to measure voltages appearing at
test points,.

Use a standard milliameter to measure current at test point.

Set up and use a specilal dual channel video pulse generator
for trigrering a pulse signal generator,

Set a switcli and observe prescribed warm-up time.

Use a calibra@gg nicroamneter to read current,

Use & neon rf indicator to determine if transmitter is operating.

Calibrate a microarmeter by determining necessary series
calibrating resistance; use armeters, potentiometers, and
battery connected to test points as specified; measure
resistance value with olumeter,

Trsk RG Guidence Receiver
(Bi-"olar Cuidance Set) Operational Check

Set up and use a standard microwave signal generator.

Set up and use a special dual channel video pulse generator
forr triggering a pulse signal generators

Set up and use special coded video pulse pair generator for
triggering ridcrowave signal generator (only one front panel
control involved),

Set up and use a syncliroscope to corpute receiver signal to
noise ratio.

Tasl: RI Decoder and Program Unit
(Bi-Polar Guidance Cet) Operational Check
See Decoder and Progrem Unit (Bi-Polar Guidance Set)
Maintenance Check -~ RC 1 through RC 5
Task RI Director Unit
(Bi-Polar Guidance et) Operational Check

See Director Unit (Bi-Polar Guidance Set) lMaintenance
Check - RD 1 through RD ©

B-15

CONFHDENTIAL




g

e

e R

RJ

RJ

RK
RK

RK

RK

(V]

COMNHDENTIAL

REGULUS
Task RJ kncoder-Transnitter

(Pi-Polar Guidance Het) Operational Check

Set up and use a special dual channel video pulse generator
for triggering a pulse signal generator.

set up and use a synchroscope to monitor and mneasure pulse
arplitude, vidth, and spacing.

Observe magnetion output frequency on microwave spectrum
analyver and if required perform screwdriver adjustuent of
tuwning control.

Set up and use an rf pover meter to measure average trans-
mitter power output.

Use charts or nomographis tc transform test data.

Compute peak power by performing simple algebraic operations
including logaritiyaic manipulations and use of duty cycle
concept.

Task LK Director Unit (Bi-Polar Guidance Set)

Outpuv Polarity Operational Check

Set up and use standard microwvave signal generator.

a
Set up and use a special dual channel video pulse generator
for triggering a pulec signal generator,

Sel up and use a special coded video pulse pair generator
for triggering a microvave signal generator {(only one front
panel control involved).

Use a standard volimeter to measure the voltage available at
a test point after connecting a test load resistor.

Observe conirol surface direction ol motion and determine if
its motion is in desired direction for proper operation.
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Task BRI 1iissile Control Systen
(Bi-lolar Cuidance ‘et) Final Operational Check
Set up and varm un test console, Switeh on missile power

and wait until prescribed varm-up period has elapsed beiore
operating delay switch,

Pressurize container with air at 5 PSI.

Set up and use a synchroscope to uonitor and deterrine
frequency of a lov frequency pulse source.

et up and use a standard microweve signal generator.

Sev up and use a special dual video pulse generator for
tricgering & pulse 3ignal generator.

cet up and use a special coded video pulse pair generator for
trizzering a microvave signal generator (only one front
panel control involved).

Set up and use a synchroscope to monitor coincidence cf two
pulse groups. Adiust the delay by turning & knob until coin-
cidence occurs,

Set switches and dials which control the radiated signal into
the nissile control system and note system response as
reasured by indicating instruments or control surface posi-
tion,.

Task i1 Fiight Path Controller
(Bi-Polar :iissile) Displacerent Gain Check

NOTE: The benaviors listed under RN, RO, RP, RC and RR were
vritten from preiiminary Gata collected in the field. [Pield
information also indicates that the rlight Path Controller
(FPC) is due to be replaced; hence the specific behaviors in
R, RP, R, and RR can be considered only temporarily valid.
The nev equipment, however, will be required to perform i
functions similar to the present FPC and maintenance of the

ney equiprent may reserivle the FPC's maintenance. The be- t
haviors now heing perfonm:ed are included in the present

reports.

It should also be noted that behaviors other than those in-
dicated in RN, and RO are provbably required for cormplete
maintenance of the FPC. However, the limited information
available does not permit the specification of these addi-
tional behaviors.
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Make necessary electric catle connections between equipment
and special test set, Set switches as prescribed.

of special test set. Lead output voltage on built-in meter.

set up and use standard VIVM to measure output voltage for
switeh positions,

lanipulace front panel control to adjust dc output voltage

Plot_input and output voltages for various switch settings

to obtain family of gain curves, Compare obtained curves
wvith prescribed curves.

Task RN Flight Fath Controller
(Bi-Polar iissile) Rate Gain Check

Make necessary electric cable connections between equipment
and special test set. Set switches as prescribed,

Use stop watch to determine time required for voltage, as
indicated on built-in wmeter, to go from meaxirmum to minimum,

Use huilt-in voltmeter to determine maxirmm and minirmum
values of a slowly varying voltage.

Set up and use standard VIVM to measure ac output voltage.

Determine rate gain by performing simple arithmetic opera-
tions on known data.

Plot rate gain for various switch settings to obtain rate
gain zraph., Compare obtained curves with prescribed curves,

Task R0 IFlight Path Controller
(Pi=lolar lissile) Operational Check

oet up and use a standard microwave signal generator.

oet up and use o special dual channel video pulse generator
for triggering a pulse signal generator.

Set up and use a special coded video pulse pair generator
for triggering a microwave signal generacor (only onme front
panel control involved).

Set controls as prescribed. Set up and use standard oscillo=-
scope to uonitor ac signal,
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cet controls as prescribed., Observe control surface movement.

Task R Iffect of Dropout Relay on Flight Path Controller

(5i-rolar iissile) Operational Check

>et up and use a standard microwave signal generator.

Set up and use a special dual channel video pulse generator

for trigrerin; a pulse signal Lenerator.

cet up and use a special coded video pulse pair generator
for trijgeering a microwave signal gernerator (only one from
panel control involved).

Set up and use standard oscilloscope to umonitor ac signals
Ooserve si_nal on scope while removing rf input to missile
by disconnecting coaxial cable.

Disconnect rf signal to missile by disconnecting coaxial
cable, GObserve control surface moven. nt.

Task RO Iiffect of Dropout Relay on Flight :ach Controller

L

(Bi-Polas idissile) Maintenance Check

Set up and use a standard microwave siznal generator,

Set up and use a special dual channel video pulse generator
for tri;.erins a pulse signal generator.

Zet up and use a special coded video pulse pair generator for
trigegering 2 microwave siznal generator (only one front panel
control involved).

fet up and use stendard oscilloscope to monitor ac singel.
Coserve sigznal on scope “while rerioving rf input to missile
by disconnecting coaxial cable,

Set up and use standard nulti-channel oscillograph to obtain
record of voltages which appear at designated circuit points
vhen rf input to idssile is disconnecied by disconnecting

coaxlal cable,
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Tasl R Receiver (hadio Cormand Missile)
Operational Check

NOTEL: Written from very limited information; the only
material available was a preliminary Training Outline.

1 Remove unit from retsl pressurized case after bleeding air

pressure and make necessary electrical cable connection.
Warm up unit.

2 ©Set controls as specified and insert desired crystals into
crystal sockets.

3 “et up and use rf signal generator and VIVM for signal
1o noise ratio tests.

L Set up and use a VIVM and an rf signal generator with
prescribed nodulacion, for signal to noise ratio tests,

5 Set up and use rf sijnal generator, and VIVM to determine
the rnagnitude of rf input to saturate receiver limiters.

Task R3 JReceiver (Radio Command Missile) Operational Check =
Unprogrammed, No Console
1 Remove unit from pressurized cavinet after bleeding air

pressure, end Lake necessal'y electrical cable connections.
Warm up unit.

2 Set up and use a VIVi] and & standard multimeter to measure
voltages appearing at designated test points.

3 Use charts and nomographs to iransform test data.

L Set up and use an R-C transmitter to transmit a test signal
for a receiver check,

5 Reinstall unit in its cabinet and pressurie it to specified

air pressure using a hand pump.

6 idake a control function test by operating the control panel
at the R-C transmitter and v1sually inspect the response of
the missile control )ur;aces 5 and other controlled devices.
Réad built-in meters end neasure voltages appearing at
specified test points with standard rmltimeter.
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vet up and use a standard rf signal generator to supply
test signals to radio receiver., Read the input level at
which & prescribed receiver output is obtained.

Set up uand use a VIVM to measure voltages appearing at
designated test points. Before connecting meter, shunt the
connectors with a dawping resistor of prescribed value,

Turn on Radio Comrand equipment and observe prescribed warm-
up tire,

Set up and use a standard VIVM to measure voltages at speci-
fied test points,

Adjust control console front panel controls to specified
knob readings or voltage output as read on a standard VIVM,

Adjust potentiometer controls (screwdriver) for specified
voltages as read on a standard VIVM.

Task T Terminal Controller Operation Check -
Using an Unprograrmed Test Console

Make electrical cable connections between test console and
missile,

Set up test console by throwing switches to prescribed
initial positions; turn on main power ‘and wait for pre-
scribed warn up time; then check indicator lights for

specified initial condition.

Check operation of missile corponent by throwing switches
on test console in proper sequence and reading built-in
meters and indicator lamps. Check readings or indications
with those specified on check list,

3et up and use a standard VIVIi to neasure voltages at
designated test points,

Use a stop watch to time the period of application of
control function (Throwing switch).
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Task LU Trounce (uidance Operational Check -
Using an Unprogrammed Test Concole
RU 1 ldake electrical and rf cable connections between test

console and missile components, Turn on equipment and
observe specified warm-up time.

RU 2 Jet up and use a standard rf signal generator and a
crysval current reter to check the sensitivity of a radar

receiver, [ dunily antenna load must be connected prior to
this test,

RU 3 Compute receiver sensitivity from dial readings and cable
parameters using simple arithmetic computations,.

! RU &4 cet up and use a standard rf power neter to determine the
power output of a radar transmitter.

RU 5 .et up a test console by throwing switches to prescribed

initial positions; turn on main‘p0de1 and ovserve warm-up
tine,

' RU 6 Checlk oreration of missile component by observing indicator
Tights on test console while push vuttons or switches on
. missile control console are manipulated,

RU 7 Set up end use & standard ac VIVH to checlt voltages
appearing at designated test points,

RU 8 Oset critical voltages by making screwdriver adjustments to
a potentiometer until desired voltage values are read on a
VIVM,.

RU 9 Set up and uce a standard rf frecguency meter to tune a
radar receiver to prescribed frequency.

L

RU 10 3et up and use a standard rf frequency meter to tune a
radar transmitter to prescribed frequency.

g
i
i
:
i
&
fl
E

RU 11 Ect up and use a secondary standard frecuency meter to
calivrate a standard rf frequency meter,

RU 12 Tune radlar receiver by making adjusiments in specified
sequence to the LO injection probe, the receiver tuning dial,
and the 1O bias potentiometer (screwdriver) for prescribed
readings on a crystal current meter and for maxinum or minimum
sound in headphones.

RU 13 Tume a radar transmitter by adjusting tuning control for pre-
R scribed frequency as read on a standard frequency neter,
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Adjust the coupling probe on a radar transmitter for meximum
reading on a standard rf power meter.

Task RV Trounce Beacon~Decoder Operational Check

Using an Unprogrammed Test Sct

Connect electrical and rf cables between test set control
box and missile components. Terminate antenna connections
with proper dummy loads. Turn on power and observe prescrib-
ed wvarm-up time.

Execute missile cormands by depressing push buttons on con-
trol and check system operation by observing indicator
lamps on test set.

Task RW JAuto-Pilot Operational Check

Unprogramued, No Console

NOTE: Incomplete since catalog refers for certain task
descriptions to Sperry Handbooks.

Make electrical cable connections between test bench and
missile components. Mount gyro c¢n snecial tilt table.
Turn pover ON and observe prescribed warmeup time.

Level gyro by turning control knobs on tilt table, sero
meters with trim knobs, and throw switches to specified
initial positions.

Tilt gyro to specified angles by cperating tilt table con-
trol knobs and read control surface meiers and measure
voltages at specified test points.

Set up and use a standard VIVI for measuring voltages at
specified test points.

Use a stop watch to measure the turning rate of a control
synchro.

Check wiring continuity of missile components with standard
ohmneter using terminal strips and cable connectors as test
points.

Read wiring and/or schematic diagrams to determine location of
test points within missile components.
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set up and use a special altitude simulator to checik auto-
pitot response Lo changes in missile alcitude.

Actrate relays by aprlying a dec voltage to specified terminals

and counector sirips.

Measure missile altitude control by adjusting the altitude
simulator control and rotating the auto-pilot pitch gyro for
null readinz on a VIVM, ror each gyro setting read the
corresponding voitage at a specified test pcint using a stund-
ard multineter. T

Plot recorded test data on standard coordinate paper, con-
struct and measure tme slopes of curves

otart a stop watch us a switch is uhrown end move tilt table
to vertical position. Measure time required for nissile
control suriace neters to come toO Lero.

Corpute rate of nmissile 'nose-over" from recorded test data
using siuple eritirietic computationse

Set up and use & special servo analy:er to make frequency
response checelzs of an auto-pilot,

Zet up and use a standerd oscilloscope to malie frequency
response checks of an auto-pilot.

Use a standard voltmeter to voltage calibrate an oscilloscope.

Make a frequency response check of an auto-pilot using a
Servo analyzer to genmerale the input signel which is varied

in frequency and attenuated to keep the output signal constant
in magnitude., The magnitude ol tne output signal is measured
with an oscilloscope and the phase shift with the analy:er
phase meter,

Disconneci auto-pilot £yros end substitute spare gyros mount-
ed on tilt tables.

Install conurol surface prot: ractors using specified procedure,

Tilt gyros to specified angles by changing control knobs
and read deflection of control surfaces on protractors.

Plot test data on rectangular coordinaie paper and construct
and find slopes of curves.

Adjust control surface dither sisnal arplitude by making
screwdriver adjustuencs of potentioreter until proper amount
of dither can be felt vihen control surfaces are touched.
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Tas!li FX{ Auto-pilot and Radio Cormand System
Operational Check - Using an Unprogrammed Test Console
Connect electric cables between test console and missile,

Turn on redio command equlpment and the auto-pilot and
observe prescribed warm-up times.

Throw swvitchies on test console to initial positions, zero
meters with ranual knobs and check indicator lamps for
proper initial indications.,

read and record built-in meters as radio command transmitter
operator executes cormand functions.

Checlk the missile hydraulic systems by reading bourdon gages

and conpore readings with pressures specified,

Observe moverent of engine throttle as throttle commands are
executed at the ladio Command transmitter.

Use a stop watch to measure the time recquired for control
surfaces to rmove to specified positions and gyros to process
as comands are executed at the Radio Command transmitter.

Observe the ection of wheel brahe discs as commands are
executed at the nadio Cormand trensmitter,

Listen for solenoid switch, valve action or delay timer
rotor noise as commands are executed at the Radio Command
transmitier,

Measure voltages at specified test points with a nultimeter
as cormands are executed ac the Radio Command transmitter.

Task RAE Voltage Regulator Unit

sub
{Bi-iolar ionitor 3tation) Maintenance Check

Connect electrical cables between missile ccomponents and

pover souxce.

Set up and use VIVM to measure voltages at specified test
points,
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Task RBLS receiver-Mixer
sub
(Bi- olar .onitor Ltation) Maintenance Check

Use bullt-in neters to measure current and voltage.

Perforn screwdriver adjustment of klystron local oscillator
tuning vhile observing crystal current meters

set up and use a standard nicrowvave signal generator.

set up and use a special dual channel video pulse generator
for tri geving pulse signal generator.,

et up and use a special coded video pulse pair generator

for triz cering a wicrowave signal generator (only one front
panel control involved),

set up and use & synchroscope to measure receiver signal to
noise ratio.

Adjust an arplifier gain by adjusting a bias voltage potenti-
oneter (screwdriver) so that specified outpui voltage is
obtained with specified input. Determine if the bias, as
measured on a built-in meter, is within specified limits.

Tune a rellex klystron local oscillator by performing potenti-
ometer adjustuient of repeller voltages and micrometeradjust-
nent of cav1tv while observing mixer current on built-in meter,
and recelver pulse output on synchroscope.

Task RCE Decoder-Director
sub

(Bi-Polar llonitor Station) Maintenance Check

Set up and use a standard microwave signal generator.

Set up and use a special dual channel video pulse generato:
for triggering a pulse signal generator.

Set up and use a special coded video pulse pair generator for

triggering & microvave siznal generator (only one front panel
control involved).
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et up and use a synchroscope to monitor pulses and to
measure pulse amplitude,

Set up and use built-in VIVM to measure voltages,.

Set up and use a syuchroscope to monitor coincidence of two

pulse groups, Adjust delay by turning knob untll coincidence
OCCurs.

Adjust potentiometers (screwdriver) so that waveforms viewed

on a synchroscope have desired peak to peak amplitude, and
slope,

Task RDE Encoder
sub

(Bi-Polar ifonitor Station) Maintenance Check

et up and use a standard microwave signal generator,

Set up and use a special dual chennel video pulse generator
Tor triggering a pulse signal generator.

Set up and use a special coded video pulse pair generator for

trisgering a microwave signal generator {only one front panel
control involved).

Set up and use & synchroscope to monitor and measure puise
amplitude, repetition rate, width and spacing.

TasX REE Loss of Signal Indicator Unit
sub

(Bi-Tolar Monitor Station) liaintenance Check

Set up and use a standard microwave signal generator.,

Set up and use a special dual channel video pulse generator
for triggering pulse signal generatior,

3et up and use a special coded video pulse pair generator
for triggering a microwave signal gemerator (only one front
panel control involved),
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Malie electrical and nicrowave cable connections and set
switches according ©o specified procedure to feed coded
pulse si_nals to circuit inputs., Observe indications of
signal lights., T

Task RIFT lloduletor-Transnitter
sub

(Bi-Yolaer lonitor iStation) Maintenance Check

See RIE 1 through RIE 11
sub sub

Task RGE Power Supnly
sub

(Bi-Polar Monitor Station) Maintenance Check

5ee RLE 1 through RLE 11
sub sub

Task Riik Delay Units
sub

(pi-Polar Monitor ~tation) Maintenance Check

See BT L through RLE 1-
suL sub

Task I Radar Beam Transmiiter
sub
(Pi-rolar Beacon) Output Maintenance Check

Set up a microwave uransmitter for output tesis by using an
ri test load, special detector, and external trigger source,

set up and use a special dual chanunel video pulse generator
as & trigger pulse souices

Get up and use e synclhiroscope to monitor microwave pulses and

eesure pulse width, amplitude, and spacing.
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Compute output voltage be perforring simple algebraic opera-
tions including .ogarithms.

Calibrate & heterodyne frequency meter by zero-beating its
outpul against an internal crystal oscillator signal.

Calibrate the absorption-type frequency meter in a microwave
spectrum analyzer (klystron oscillator) against external
frequency standard,

Jet up and use a microwave spectrum analyter to measure

megnetron frequency.

Observe magneiron output frequency on a microwave spectrum

analy"e‘ and if required perform screwdriver adjustment of
tunlng control.

et vp and use an rf powver meter to measure average trans-
mitter pover output,

Use charts or nomogrephs 1o transform test data.

Caipute peak power by performing simple algebraic operations
including logaritizidc manipulations and use of duty cycle

concept.

Task RJT Radar Beam neceiver
sU0

(Pi-Tolcr Reacon) Maintenance Checl

Use a standard voiuvneter to measure voltazes appearing at test
points.

Ugse a built-in meter to ieasure current.

Ad.ust local oscillator coupling by turning knob so that
cesired crystal current as read on built-in meter is obtained.

Ad uct an arwplifier gain by adjusting a bias voltiage potenti-
oueter (screudriver) uo thatv specified output voltage is
obtained with speciiied input. Determine if bias, as measured
on built-in wever, is rithin specified linits.

Deverrine oscilloscope probe wmultiplying factor, using internal
calibrating voliage.

Set up and use o standard microwave sifnal generator.
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“et up and use & special dual channel video pulse generator
as a trlb Ter pulse source,

cet up and use a synchroscope to monitor and measure pulse
wvidth and aiplitude,

Tune & reflex klyopggg_%pcal oscillaior by performing potenti-

ometer adjustment of repeller voltaze and micrometer adjust-

ment of cavity. Observc mixer current on built-in meter, and
receiver pulse output on synchroscope.

“une o resonant cavity by adjusting (screwdriver) tuning slug
vhile observing a synchroscope.

Task R Nadar Beam Timer-Encoder
sub

(Bi-Poler Eeacon) liaintenance Check

Deteriuine oscilloscope probe rultiplying factor, using
internal calibrating voltage.

Set up and use a special dual channel video pulse generator
as a tri_ser pulse sources

Set up and use an audio generator as an accurately calibrated
horizontael sweep voltage Lor syncliroscope.

et up and use a synchiroscope to measure pulse auplitude,
width, rise tine and spacinge

Set up and use o syncluroscope to determine low fiequency
PRI by using an exrternally calibrated sweep and observing
the nuwiber of pulses.

Tasii RLL Radar Teau Powver Supply

(Bi-Toler veacon) Maintenance Check

Connect missile couponents to 110 v line; visually check
switch positions, iuze insthiatlon, and ‘tube filament opera-

tion. Use auto-transiormer Cb CotleCL line voltage as read
on builc-in meter.

CONFIDENTIAL




RLE
sub

RLE
sub

RLE
sub

RLE
sub

RLE
sub

RLE
sub

RLE
sub

RLE
sub

RLE
sub

RLE

sub

sub

sub

o

i

10

11

CONFHDENTIAL

REGULUS

Comnnect a pover decate resistance bo:i to power supply output
and adjust for specified current as read on a standard millia-
meter, Adjust the pover supply voltage adjustment control
(screwdriver potentiometer) and determine range of adjustment
possible as read on standard VIVM,

Set up and use a VIVM for dc voltage measurement.,

Use a powver resistance decade box as a load, a series connec-
tion oI batteries as a bucking voliage, a VIVM, a milliameter,
and a variac to walie power supply regulation measurements.

Compute pover supply regulation and output resistance from
test data using simple algebraic fcrmulaes

Measwre minimum dc relay activating voltage, using standard
VIVM, This is accomplislied by increasing supply voltage until
relay is observed to close. If necessary adjust screw on
relay armature.

leasure power supply output voltage at specified load, as in-
put voltage is chonged with autotransformer, Calculate per
cent change of output voltage.

Measure a power supply output voltage as a function of load
resistance (decade box) variation.,

Measure power supply ripple voltage with a VIVM,

Set up and use an oscilloscope to monitor power supply ripple
voltage.

Perform screwdriver adjustments of the voltage of which a
relay operates,

Task RME Radar Beam Delay Unit
sub

(Bi-Polar Beacon) ilaintenance Check

Voltage calibrate a synchroscope using an internal calibrat-
ing circuit,

Determine an oscilloscope probe multiplying factor, using an
internel calibrating voltage.

set up and use a synchroscope to monitor pulse waveforns.
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Calibrace a special uarker r generator by adjusting potenti-

omete*g until oerliers and pulces eppearing on e synchro-
scope lave desired spacing and position,

Use a syncliroscope to coupare the frequency of two non-
simusoidal signals by applying one co the ulgnal input
terrinals and other to the external "sync' terminals and
observin;; if stable pattern is obtained.

AdJjust the time delay of a pulse by mamally rotating mechan-
ical counter coupled to a gymchro generator until the pulse
is Iined up with o desired narker, as displayed on a synchro-
scope. Determine if the counter reading corresponds to the
specified pulse deley in miles.

Use a laboratory standard voltmeter (1% accuracy) to measure

pover supply output.

Adjust regulated pover supply outputs with potentiometer

{screwcriver),

/djust a thermostat operation for a desired temperature range.

Cet helipot limit switch operating point by loosening &
necuLanical couplinge Manually rotate gear train; adjust and
lock the positlon of a veeder-root counter and & helipot.

Adjust the pulse position and tracking relative to marker
"coub," as monitored on a synchroscope, by adjusting pctenti-
oreters and gear tralns, while reading veeder-root counters.
Use speciried external "syuc" on scope.

Rotate co.pponent resolves to adjust pulse position relative
to & marlier "comb' on synchroscope. Use specified external
"sync" on scope.

Taslk RNE Radar Beam Release Unit
sub

(Bi-Poler Deacon) Maintenance Checi:

Slew a servo-motor gear train system by operating & switch
until a veeder-root counter reads a desired value,

Put "range" into a seivo system by rotating a control trans-
former stator barrel (}nob) according to specified procedure.

Turn a veeder-root counter knob, until a light is energized;
‘then read counter.
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[lemove & relay cover and force relay contacts into desired
position. After performing prescrited operations observe

relay contact position and if necessary perform potenti-
ometer ad ustment.

barrel. Turn the stator barrel until minirmm output
voltage, as mcasured at test point with a standard VIVM,
is obtained,

(S U S v SRy

Turn a veeder-root counter knob until raximum voltage
reading is obtained on a standard VIVi.

Use manual knob to set servo gear train into motion and
visually check counter to determine whelher servo amplifier

follows without . oscillation.

oet up and use & VIVM to measure the voltage availeble at
test point,

Remove a relay cover and insulate the staticrary contact from

tne wovaple concact with pieces of cardboard,

Manipulaete a potentiometcr to determine whether output voltege,

&s neasured aﬁ test point with a standard VIVM, is a minirmum,

Task ROE Radar Beam lange Tracker
sub

(5i-rclar Beacon) Maintenance Check

Check and if necessary adjust a servo amplii'ier balance by
setting input potentiometer to a minimum, manipulating
balance_potentlometer and observing a standard VIVM to
determine wvhether the output is zero or minimum,

Check and if necessary adiust a dc amplifier balance by
disconnecting an input si’nal, manipulating a balance
potentiometer, and obseiving a standard VIVM to determine
wvhether the output is zero, or minimum.

Remove a relay cover and determine the position of contacts.

Adjust servo system gear trains by turning & knob until two
veeder-root counter readings ere similar,

set up and use a synchroscope to monitor pulse waveshape
Trom the Range Tracker., If necessary adjust a potentiometer
to obtain decsired waveshape.
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Set up and use VIVM to measure output voltaze available
at test point,

et up and use a synchroscope in conjunction with a pedestal
generator to determine if a tracking pulse remains within

pedestal limits, and at same time inspect a relay for correct
contact position.

Set up and use a VIVM to measure tie voltage available at
test point.

Calculate the velocity error of a tracking uanit by syncihroniz-
ini and locking servo gear trains, manually adjusting gear
train counter readings, readin; voltapes, and performing a
prescrived procedure includingy simple aritiumetic operations,

Set a sleving switch and observe if gear trains move smoothly
and wituout jwiping.
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Taslk SA Control Cystem Operational Check -
Using an Unprogrammed Test Console

Mouni ti.e wissile econtrol and power assemblies in the missile
test stand.

Make necessary microwave, electric cable, hydraulic hose, and
air uose connections between the missile components and test
consoles.,

Set controls and warm up test consoles, Tharow switches to
initial positions and adjust potentiometer control knobs to
specified dial or indicator setting.

Tune a klystron oscillator to a stable mode of oscillation at
a prescribed frequency.

Read a micrometer vernier dial.

Use a coaxial frequency meter, a wattmeter bridge, and bias
supply ueters to determine correct adjustments for tuning a
klystron oscillator.

Switch the output of a built-in pulse generator to a klystron
oscillator. Adjust pulse amplitude for proper per cent
modulation as read from built-in meter. Re~adjust klystron
frequency witih fine frequency control,.

Use charts or nomographs to transform test data.

5et up and use a standard synchro-oscilloscope for monitoring
microwave pulses.

Adjust & special pulse generator for output pulses of required
level, :agnitude, stability, and shape. Adjusiments involve
potentiometer control knobs which are set for preseribed

neter readings and correct output wave shapes.

Tune a conventional microwave 8tub transformer to maintain
an impedance ratch between a microwave generator and a transs
mission line. The adjustment is determined by reading a
built-in :aicrowave power meter.

Adjust standard microwave power attenuators by setting control
knobs to prescribed positions read from grapi.

Adjust wing dither sicnal amplitude by making screwdriver
adjustments on a potentloneter until the proper amount of
wing vibration is felt by hand,

Visually inspect all test equipment controls for the correct
initial starting position. More than one nhundred controls are
checked.
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Adjust control system jain by making screwdriver adjustments
on gain potentiometers until the proper wing deflections are
noted,

Read a voltage from a wing position potentiometer and trans-
Jate to ‘degrees of wing deflection by use of a multiplying
factor whicii is given to tiree significant figures.

Set switches which inject test signals into control system
components; and note system response as measured by built-in
indicating or recordini; instruments, indicating lamps or
wing positions. lleter readings and lamp indications arn
recorded and compared with specified normal values.

Compute syctem response parameters from recorded test data.
The computations involve simple algebraic or arithmetic mani-
pulation.

Suut down test equipuent. Ilydraulic, air and electrical
power must be terninated in proper sequence and all lines and
cabling between test consoles and missiles removed.

Set up and use a multi-channel recording oscillograph to
record wing positions during control system test. Each chan-
nel must be calibrated (using internal calibration circuit)
and all pens zeroed prior to time of test,

Task SB Control System Maintenance Check

Mount tue missile control and power assemblies in the missile
test stand.

Make necessary microwave, electric cable, hydraulic hose, and
air hcse connections between the missile components and test
Consoles.,

Set controls and warm up test comsoles. Throw switches to
initial positions and adjust potentiometer control knobs to
specified dial or indicator setting.

Visually inspect all test equipment controls for the correct
initial starting position, iore than one hundred controls
are checked.

Set switches whicii inject test signals into control system
components; and note system response as measured by built-in
indicating or recording instruments, indicating lamps, or wing
positions, Meter readings and lamp indications are recorded
and compared with specified normal values.
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SB 6 Set ug_ﬁgg_use g multi-channel recording osciilograph to
record wing positions during control system test, Each
channel rust be calibrated (using internal calibration cir-
cuit) and all pens ueroed prior to time of test.

SB 7 Set up and use a standard VIVM for ac voltage measurements,

SB & Compute system response paramcters from recorded test data.

The computations involve simple algebraic or arithmetic
manipulation,

SB 3 Determine phase relationship between two signals.
5B 9a Set up and use a standard oscilloscope.

5B Ob Set up and use a standard audio oscillator as a test signal
source,

SB  9c Interprct Lissajous figures as received cn oscilloscope
screen, in terms of phase angle between two signals,

SB 10 Use a multi-channel recording oscillogranh to monitor con-
tinuous signals, Compute system gain and phase sngle tetween
two signals from measurerents on test records. In computing
gain, frequency response of test equipment components must be
accounted for., The computations involve simple algebraic or
arithmetic ranipulation.

SB 11 Recage a free gyro by manipulation of mechanical controls
according to specified procedures.,

SB 12 Tune a klystron oscillator to a stable mode of oscillation
at a prescribed {requency.

SB 12a Read a micrometer vernier dial.

ey

SB 12b Use a coaxial {recuency meter, a watitmeter bridge, and bias
supply meters to determinc correct adjustments for tuning a
klystron osicllator.

SB 12¢ Switch the output of a built-in pulse generator to a klystron
oscillator, Adjust pulse amplitude for proper per cent modu-
lation as read from built-in meter, Re-adjust klystron
frequency with fine Ifrequency control,

%3

T

SB 124 Use charts or nomograrhs to transform test data.

:
&
i
&

SB 13 Set up and use a standard synchro-oscilloscope for monitor-
ing microwvave pulses,

SB 14 Adjust a special pulse generator for output pulses of required
magnitude, stability, and shape. Adjustments involve poten-
tiometer control knobs which are set for prescribed meter
readings and correct output wave shapes.
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Tune a conventional microvave stub transformer to maintain
an irpedance natch between a microvave generator and a trans-
mission line. 7The adjustuent is deteimined by reading a
built-in microwave power nmeter.

Adjust standard microwave powver attemuators by setting con-
trol knobs to prescribed positions read frou graph.

Set up and use a svandard oscillo-synchroscope for pulse
monitoring. Accurately sketch pulse shapes. Compute pulse
shape parameters by measwring pulse, height and width. Sinple
arithmetic and algebraic manipulations are involved,

Adjust control system galn by making screwdriver adjustments
on gain potentiometers until the proper wing deflections are
noted.

Shut down test equipment. Iydraulic, air and electrical power
must be terminated in proper sequence and all lines and cabling
between test consoles and missiles removed,

Task SC DBattery Operational Check

Use a standard multimeter for checking circuit continuity
and/or circuit resistance values, Record values and corpare
with normal values specified.

Make necessary electric cable connections between the missile
corponent and test set.

Connect missile component to special battery box test set.
Clamp chessis in holder and make electric cable connections.
Set up and worr up test set by throwing switches, adjusting
potentiometer control knobs, and making junper connectlons
in prescrived sequence.

Test missile component by manipulating test controls accord-
ing to a specified procedure and observe indicating lamps
for normal or ebnoriwl indications,

Task SD Guidance Receiver Maintenence Check

ilake necessary electric cable conpections between the missile
corponent and the test consoles.

et controls and war:i up test consoles. Throw switches to
initial positions and adjust potentiometer control knobs to
specified dial or indicator setting.
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et up and use a standard synchro-oscilloscope for monitoring
nicrowveve wmulses,

égﬂng_gLﬁpecial pulse generator for output pulses of required
level, ma_nitude, stability, and shape. Adjustments involve
potentioneter control knobs which are set for prescribed meter
readings and correct output wave shapes.

oet up and use a standard VIVM for ac voltage measurements.

bet switches vhich inject test signals into control system
components; and note system response as measured by built-in
indicating or recording instruments, indicating lamps or wing
position. Meter readings and lamp indications are recorded
and conpared with specified norrmal values.

Set up and use & standard oscillo-synchroscope for pulse
monitorini;e Accurately sketch pulse shapes. Compute pulse
shape paraneters by measuring pulse, height, and width. Simple
arithmetic and algebraic manipulations are involved.

Set up and use an oscillo-synchroscope for measuring voltages
of rdcrovave pulses, Calibrate scope for voltage, using an
internal calibrating circuit.

Read wiring end schematic diagrams to locate test points to
vhich standard test instruments siiall be connected.

Task GE Cuidance Amplifier Unit Maintenance Check

Make necessary electric cable connections between the missile
couponent and the test consoles.

Set controls and warm up test coL.).°s. Throw switches to
initial positions and adjust potentioreter control knobs to
specified dial or indicator setting.,

Set up and use a standard oscilloscope for monitoring contin-
uous vave signals,

Set up and use a stendard EPUT meter for measuring signal
frequency.

Deternine phase relationship between two signals.

5et up and use a standard oscilloscope.

Interpret Lissajous fijures as received on oscilloscope
screen, in terms of phase angle between two signals.

Set up and use a standard VIVM for neasuring voltages at
specified test points.
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et up and use standard multimeter for meking voltage
measurements.

set up and use a standard audioc oscillator as a test signal
source. —

Set up and use a rulti-channel pen recorder to record report
and output signals. Calibrate each channel using internal
calibrating circuits, and zero all pens used.

Use a multi-channel recording oscillograph to monitor contin-
wous signals. Compute system gain and phase angle between
two signals from measurements on test records. In computing

gain, frequency response of test equipment corponents must be
accounted for,

Compute system response parameters from recorded test data.
The computations involve siuple algebraic or arithmetic
manipulation, including use of logarithns.

Set switches which inject test signals into control system
components; and nole system response as measured by built-in
indicating or recording instruments, indicating lamps or
wing positions. ileter readings and lamp indications are
recorded and compared with specified noriial values.

Adjust amplifier gain by making screwdriver adjustments on
gain potentiormeters until output signal amplitude as read
on VIVM is consistant with specified gain.

Set up and use a standard resistance decade box for determin-
ing required circuit resistance by the substitution nethod

to adjust oscillator output arplitude and to balance modulator
and amplifier,

Set up and use a standard capacitance decade box for deter-
mining required circuit capacitance by the substitution

nmethod to adjust oscillator fraquency and to balance modula-
tor and amplifier,

Remove and replace resistors and capacitors in missile compon-
ents using hand tools (soldering iron, etc).

Balance push-pull audio or dc amplifiers by making adjustiments

to resistance and capacitance decade boxes for specified read-
ings on a VTVM connecied to test points. Adjustments must be
made in sequence according to specified procedure,

Read wiring end schematic diagrams to locate test points to
which standard test instruments shall be connected.

hdjust oscillator frequency by adjusting capacitor decade box
until desired frequency is indicated by EPUT meter,

B-LO

CONHDENTIAL

LS




¥
%
5

[3)
=3

SF

SK

20

Ta

o

10

CONFDENTIAL

SPARROW

Adjust oscillator output voltage by adjiusting a resistance
decade box until specified voltage 1s read on a VIVM con-
nected to test points.

Adjust the cut-off frequency of a low pass filter by adjust-
inz a pair of decade capacitances for specified voltages as
read on a V1VM connected to test points.

Correct an audio amplifier for phase shift by adjucting a
decade capacitance for a specified Lissajous pattern as
viewed on an oscilloscope.

Task OF Swaming Amplifier Unit Maintenance Check

Make necessairy electric cable connections between the missile
component and the test consoles,

set controls and warm up test consoles, Throw switches to
initial positions and adjust potentiometer control knobs
to specified dial or indicator setting.

Set up and use a standard multimeter for making voltage
measureuents,

Use a standard miltimeter for checking circuit continuity
and/or circuit resistance valves. Record values and
corpare vith normal values specified,

Set switches vhich inject test signals into control systen
components; and notc system response as measured by built-
in indiceting or recording instrunents, indicating larps or
wing positions, Meter readings and lanp indications are
recorded and compared with specified normal values,

Set up and use a standard VIVM for ac voltage measurements.

Determine phase relationship between two signals,

set up and use a standard oscilloscope,

Interpret Lissajous figures as received on oscilloscope
screen, in terms of phase angle between two signals.

Set up amd use a standard oscilloscope for monitoring con-
tinuous wave signals.

Read wiring and scheratic diagrams to locate test points to
which standard test instruments shall be connected.,

Set up and use a standard resistance decade box for deteruin-
ing required circuit recistance by the substituticn method
for udjusting arplifier gain and limiter limits.
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Rerove aid replace resictors and cgpacitors in missile
coniponents using hand tools (soldering iron, etc.).

Adjust the ain of an audio amplifier by making adjustments
to a resistance decade box for a specified voltapge as read
on a VTVm. connected to test points. Adjustiments mst be
made in sequence according to a specified procedure,

Tasl: 5C  Cervo Amplifier Unit Maintenance Check

Malie necessary electric cable connections between the missile
corponent and the test consoles,

Set up and use a standard IKPUL for measuring signal frequency.

Set switches whichi inject test signals into control system

conponencs; and note Ssystew response as measured by built-

in indicating or recording instruments, indicating lamps

or wing positions, Meter reading:s and lamp indications are
recorded and compared with specified normal values.

Set up and use a standard VIVM for ac voltage measurements.

Sel _controls and wari: up test consoles., Throw switches to
initial positions and adjust potentionieter control knobs to
specified dial or indicator setting.

Remove and replace resistors and cgpacitors in missile com-
ponents using hand tools (soldering iron, etc.).

3et up and use a standard resistance decade box for determin-
ing recuired circuit resistance by the substitution method
in order to adjust the dynanic gains balance of amplifier
and to courrect stavic balance of amplifier.

Balance and adjust the gain of a push-pull dc amplifier by
making adjustments to a pair of resistance decade boxes.
Adjustnents are made in sequence according to a specified
procedure for specified voltages as read from a VIVM con-
nected to test points.
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Tasl: 5.0 Tree Gyro Unit Maintenance Check

Malke necessary electric cable connections between the
missile « couponent and the test consoles,

Mount free gyro unit on a special test table using appropriate
mountlnu adaptors and level the table belfore test,

Set up and use a sine-drive table for vibration of a gyro
unit during maintenance check.,

Set switches vhich inject test signals into control systenm

corponents; and note system response as measured by built-

in indicating or recording instruments, indicating lamps

o1 wing rositions, Ieter readings and lamp indications are
recorded and compared with specified normal values,

set controls and warm up test consoles, Throw switches to
initial positions and adjust potentiometer control knobs to
specified dial or indicator setting.

Jet up and use & 1ulti-channel pen recorder to record output
signals. Calivrate each channel using internal calibrating
circuits, and zero all pens used.

Read wviring and scueratic disgrams to locate test points to
which standard test instrw:ents shall be connected.

Recage a {ree gyro by manipulating wheels and levers accord-
ing to specified procedures.

Taslit SI Rate Gyro Unit Maintenance Check

Make necessary electric cable connections between the
missile cowponent and the test consolec,

Set controls and warm up test consoles. Throw switches to
initial positions and adjust potentiometer control knobs to
specified dial or indicator setting.

Set switches which inject test signals into control system
components; and note systen response as measured by built-
in indicating or recording instruments, indicating lamps

or wing positions. lieter readings and lamp indications are
recorded and corpared with specified normal values,

Mount rate gyro unit in special pendulum test fixture and
use penduluwn according to prescribed procedure for accelera-
tion testing of unit.
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set up and use A rwlti-channel pen recorder to record output
signals. Calibrace eaci chanmel using internal calibrating
circuits, and zero all pens used.

lenove and replace resistors and capacitors in missile com-
ponents using hand tools (soldering iron, etce.).

Adjust a rate gyro for sensitivity and dynamic balance. The
adjustirent involves screwdriver adjusiments of magnetic
circuit air gaps using a pen recorder as indicating instru-
ment, The gyro is accelerated by a I'endulum Test Fixture.

Tune the rotor winding of a gyro pick-off synchro by adjust-
ing a capacitance decade box for a specified voltage as
read on a built-in voltneter.

Task 3J Rectifier Unit Maintenance Check

Make necessary electric cable connections between the mis-
sile component and the test consoles.

Set controls and warm up test consoles., Throw switches to
initial positions and adjust potentiometer control knobs
to specified dial or indicator settings.

Set switches which inject test signals into control system
corponents; and rote system response as reasured by builte-
in indicating or recording instruments, indicating lamps

or wing positions. leter readings and lamp indications are
recorded and compared with specified normal values.

Set up and use a multi-channel pen recorder to record output
signals. Calibrate each channel using internal calibrating
circuits, and zero all pens used,

cet up and use a standard VIVM for ac voltage measurements.

Replace fixed resistors and/or adjust variable potentiometer
(screwdriver) to adjust output voltages of & rectifier power
supply according to a prescribed procedure.

Set up and use a standard resistance decade box for determin-
ing required circuit resistance by the substitution method
in order to adjust a regulated power supply output.

Remove and replace resistors and capacitors in missile com-
ponents using hand tools (soldering iron, etcs)e

Set up and use a standard Kelvin Bridge ohmmeter for making
precise vesistance measurenentse.
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ggad viring and schenatic diagra.as ©o locate test points
to which standard test instrunents shall be connected.

Use a standard nultineter for checking circuit continuity
and/or eircuit resistance values, lecord values and con
pare with normal values specified,

shut down test equipment, Hydraulic, air and electrical
pover must be terminated in proper sequence and all lines
and cabling betveen test consoles and missiles removed,

Adjust- the output voltage of a power supply by adjusting
a resistance decade box for a specified voltapge reading
on a built-in meter,

— e —— b e o ittt e

Task UK Junction Box Mainte..ance Check

Use a standard rultimeter for checking circuit continuity
and/or circuit resistance values. Record values and com-
pare with normal values specified.

Connect hish potential voltaje leads from test panel between
cavle counectox pins and ground in order te apply a dielectric
breakdowm test voltage to missile cables. An indication of
current flow as read on a built-in meter indicates failure

of insulation,

Read wiring and schematic diagrams to locate test points to
which standard test instruments shall be connected.

Task OL Harness Maintenance Check (Control Section)

Use a standard rultimeter for checking circuit continuity
and/or circuit resistance values. Record values and con-
pare vith normal values specified.

Connect hizh potential voltage leads from test panel between
cable connector pins and ground in order to apply a dielectric
breakdown test voltagze to missile cables. An indication of
current {lov as read on a built-in meter indicates failure of
insulation,

Read wiring and schematic diagrams to locate test points to
hich stenderd instruents chall be connected.

B=k5

CCNFIDENTIAL




L o

aZE i

N

235 S At

SM 1

sM L

SM 5

sM 6
SM 7
sM 8
SM 9
SM 10
SM 11

CONFHDENHAL

SPARROYW
Tack SM  Oervo Valve and Hydraulic Maintenance Check
(Hub section)
Mount missile component in special test stand; make hydraulic

line and electric cable connections; and install special pipe
plugs in specified hydraulic fittings.

Use a standard dial indicator (center gage) to center wing
hubs within specified toleraaces.

Set controls and warm up test consoles. Throw switches to
initial positions adjust potentiometer control knobs to
specified dial or indicator setting.

lanually relatch a spring loaded mechanism by manipulating
a special rod through a hole provided for the purpose.

Use a standard fish scale 10 measure spring tension in order
to check the adjustument of an arming mechanism.

Manipulate test console controls to test missile component
according to a specified procedure and observe oscilloscope
to determnine necessary adjustments,

Set up and use a standard oscilloscope for monitoring con-
tinuous wvave signals.

Meke adjustments to clearance gaps and mnotion limits of
precision mechanisms using standard screwdrivers, wrenches,
feeler gages, calipers and height gages.,

Remove and replace springs and other small parts of preci-
sion mechanisms using standard hand tools and special
fixtures.,

Manually center hydraulic actuators and adjust a trim
potentioneter for zero reading on a VIVM to zero a servo
system. Lock (lock-nut) the potentiometer in this position.

Adjust a torsion spring for the proper time rate of motion of
an actuating arm. Load the arm with test dead weights, actu-
ate a release trigger and time arm movement with a standard
stop watch, Adjust spring until time coincided with that
specified on a chart,
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Tasit Ol Battery Unit Maintenance Checl:

Make necessary electric cable connections between the

Set controls and warm up test consoles, Throw switches to
initial positions and adjust potentiometer control knobs to
specified dial or indicator setting.

Set switches which inject test sipnals into control system

components; and note system response as measured by built-

in indicating or recording instruwents, indicating lamps

or wing positions. Meter readings and lamp indications are
recorded and compared with specified normal values,

Set up and use a standard VIVM for ac voltage measurements.

Set up and use a standard Kelvin Bridge ohrmeter for making
precise resistance measurements.

Adjust outnut voltage and ripple voltage to specified values
by adjusting potentiometers (screwdriver) or tapped resistors
for correct output meter readings.

Test nissile corponent by manipulating test controls accord-
ing to a specified procedure and observe indicating lamps for
noriial or abnormal indicatvions.

Connect high potential voltage leads from test panel to cable
connector pins and ground in order to apply a dielectric
breakdown test voltage to missile cables, An indication of
current {flow as read on a built-in meter indicates failure
of insulation, DPotential is impressed across test points
through internal switching which is done according to a
specified procecdure,

Task SO Antenna, Detector, and Preamplifier
Maintenance Check (Tail section)
Mount the missile tail section in a specisl test stand and

connect output waveguides of tie rf console to the missile
antennae.,

Meke necessary electric cable connections between the mis-
sile component and the test consoles.

set controls and wa:rm up test consoles, Throw switches to
initial posiiions and adjust potentiometer control knobs
to specified dial or indicator setting.
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vet switches vhich inject test signals into control system
components, and note system response as measured by built-
in indicating or recordinyg instruments, indicating lamps
or ying positions. Meter readings and larp indications
are recorded and compared with specified normal values.

Tune a klystron oscillator to a stable mode of oscillation
al a prescribed frequency.

Read a micrometer vernier dial,

Use a coaxial frequency meter, a wattmeter bridge, and bias
supply meters to deternine correct adjustments for tuning a
tlystron oscillator,

Switch the output of a built-in pulse generator to a klystron
oscillator, Adjust pulse amplitude for proper per ecent modu-
lation as read from a built-in meter., Readjust klystron
frequency with fine frequency control,

Jse charts or nomographs to transform test data.

Set up end use a standard synchro-oscilloscope for monitor-
ing microvave pulses,

Adjust a special pulse gemerator for output pulses of re=-
quired level, magnitude, stavility, and shape. Adjustments
involve potentiometer control knobs which are set Tror pre-
scridbed reter readings and correct output wave shapes.

Tupe & conventional microwave stub transforrmer to maintain
an impedance natch between a microwave generabor and a trans-
ssion line, The adjustment is determined by reading a

built-in microwave power meter.

Adjust standard microwave power attenuators by setting con-
trol knobs to prescribed positions read from a graph.

Use a standard microvave for checking circuit continuity

and?or circuit resistance values. Record values and compare
with normal values specified.

Set up and use an oscillo-synchroscope for measuring voltages
of microwave pulses. Calibrate scope for voltage, using an
internal calibrating circuit.

Read wiring and scheuatic diaprams to locate test points to
which standard test insirumenis shell be connected,
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Task 5P Arming and Firing Circuits
Maintenance Check

Make necessary electric cable connections vetween missile
and test console,

Set controls and warm up test consoles, Throw switches to
initial positions,

Depress push buttons in specified sequence and read meters,

timers and indicator lamps for indications of cireuit per-
{ormance,

Task CAT Wattueter Bridge Maintenance Check

Connect a Millivac meter to specified test points and read
output voltage.

Aljust output voltage by making screwdriver edjustment to
potentiometer, Set specified voltage as resd on voltmeter
10 three significant figures,

cet up and use an ac VIVM for measuring ripple voltage of
dc power supply.

Adjust line voltage, as read on an ac VIVM, to specified
values by adjusting input Variac Control.

Read VIVM to check regulation of dc power supply output
voltaze as input voltage 1is varied,

et up and use an audio oscillator and an oscilloscope to
determine the frequency of an af test signal,

Interpret Lissajous figures in terms of frequency of test
signal,

Calibrate & built-in VIV using another VIVM and an audio
oscillator according to specified procedurec.

Tune Wein bridge oscillator by changing fited tuning ca-
pacitors. t‘hen required values are found install perman-
ently,
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Task SBT Modulation Monitor Maintenance Check
SBT 1 Adjust an AGC voltage as read on a built-in meter, to

specified value by making screwdriver adjustment to a
potentiometer,

SBT 2 7Set up and use a standard oscilloscope for viewing micro-
wave pulses and measuring pulse amplitude.

SBT 3 Calibrate an oscilloscope for voltage measurcment using an
internal calibrating circuit,

SBT L4 Set up and adjust a standard pulse generator for output

pulses of specified width, frequency and amplitude as viewed
on an oscilloscope,

SBT 5 Adjust & blockiing oscillator cathode bias (screwdriver adjust-
ment of poteatiometer) for clean reliable output pulses, The
oscillator is driven with an external pulse generator and the
output is viewved with an oscilloscope.

Task CT Klystron Power Zupply Maintenance Check

SCT 1 ijeasurs a time delay interval with a standard stop watch
after actuation of a time delay relay.

SCT 2 Set up and use an ac VIVM for measuring ripple voltage of
de power supply. Because of high D.C. level of output an
auxiliary protective network shall be included between the

i pover supply and the VIVM,

SCT 3 oJet up and use a standard multimeter for measuring power
supply output voltages.

Task CDT Radar Beam Simulator Maintenance Check
(liicrowvave Test Console)

SDT 1 3Set up and use two oscilloscopes to compare the phase angle
between two 50 cycle per second modulated rf signals,

SDT 2 Set up and use an oscilloscope to view a single modulated
pulse and adjust the pulse modulator for specified per cent
modulation,
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. SDT 2a Coipute the per cent rodulation of a modulated pulse by
: couparing modulated arca to the unnodulated area of the
pulse as viewved on en oscilloscope.

Task GET Video Control Console Maintenance Check

SET 1 Visually check relay action between specified voltage

limits alter energizing dc relays with a variable
voltage source,

5ET 2 Use an accurate chronograph to check the calibration of
an elapsec tine meter,

SET 3 Use a variagble voltage source and a known accurate volt-
meter to check, calibrate, and zero a voltreter.

SET 4 Wam up and "zero" a vacuum tube voltueter; calibrate
each ac and dc voltage range with variable voltage
sources and knovn accurate volimeters.

SET 5 Use a multimeter to check the range of output voltage

aljustment possible by varying & front panel control.

SET 6 Use a multimeter o check circuit resistance and wiring
. continuity.

SET T Check and adjust a regulated power supply.

SET Ta Adjust the output voltaze of a regnlated dc power supply
by making a screwdriver adjustrnent on a potentiometer. The
adjustrnent connot be nmade until a dunmy load of the proper
resistance is connected across the proper output terminal,

SET Tb Check the voltage regulation of a repulated dc power supply
by varying rirst the load resistence and then the input
voltage to the supply.

SET Te Use an ac VIVM to check ripple voltage output of a regu-
Jated dc power supply. Observe that the maximum specified
ripple output is not exceeded for conditions of maximum and
ninimu load current and meximun and minimum input voltage.

SET 8 Checl: and calibrate an audio amplifier.

%
&

cet up and use an audic oscillator as a test signal source.
ipply & sigpal of specified anplitude tc an rf emplifier,
et up and connect a VIVM and an oscilloscope to the output
Terminals of the e.plirier to monitor the output signal.
Observe the ouiput signal for amplitude and presence of
distortion ati mexinum setting of amplifier gain potenti-
oneter,

B-51

CONFDENTIAL

< X F TR
~ wn




COMNFDENTIAL

SPARROW

8b Belance and calibrate an af push-pull amplifier by making

SET

SFT 1
SFT 2
SFT 3
SFT L
SFT 5
SFT 6
SFT 17
SFr O
SFT 9
SFT 10

screwdriver adjustments to potentiometers. Adjusiments are
made to ovtain specified voltages at specificd test points
in the circuit using a VIVM as an indicating instrument.

Task SFT Video Test Console Masintenance Check

Use a variable voltage source and a known accurate volt=
neter to check, calibrate, and zerc a voltmeters

Align avpulse generatog according to specified procedure,
K step-by-step procedure must be used and correct sequence
of operations is very critical.

Egt up and use a VIVM to check dc operating voltages of
an electronic circuit and compare with specified values.
Tolerance is ten per cent of specified voltages.

Adjust the output voliage of a regulated dc power supply
by usking a screwdriver adjustment on a potentiometer. The
adjustment cannot be made until a dwmy load of the proper
resistanrce is connected across the proper output terminal,

Adjust a trimmer capacitor to tune an oscillator circuit
ifor correct frequency of oscillation and check amplitude
of output signal,.

Set up and use an audio oscillstor and an oscilloscope to
determine the frequency of ean af signal.,

Set ur and use an oscilloscope to check the operation of
a counting circuit by comparing the number of pulses viewed

at specified test points in the circuit.

Creck the aplitude and width of microwav - pulses using an
oscillloscope and a VIVM,.

Align a mmultivibrator circuit to obtaln output pulses of
specified width., DTulse width is varied by making potenti-
oreter (screwdriver) adjustuent while observing sp oscil-
loscope.

Ad just the triwming capacitois of a pulse forming delay line
to_obtain specified output pulse shape as viewved on an 0s¢illo-
scone., Adjustments are made to affect the rise time, over-
shoot, flatness of top, decay time, and the pulse width of the
output pulses. The signal nust be applied directly to the
deflection plates of the oscilloscope so as not to obscure

the high frequency components of the pulses,
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Set up and calibrate an oscilloscope for frequenecy using

an external frequency standard. Use the oscilloscope for
checking pulse spacing sequence.

Change the taps on pulse forming delay lines to adjust the
spacing of microwave pulses,

Balance the arplitude of pulses from pulse forming circuits
by selecting vacuum tubes of similar characteristics., select

tubes by observing fhe output pulses on an oscilloscope & after
tube replacenents,

Tune an af band pass filter by replacing filter capacitors

to obtain a maximum output signal from the filter at a
specified frequency. Measure signal output with & VIVM using
a standerd sine-vave generator as input signal source.

Align a tvo phase resolver by tuning the driver transformer
with a trimming capacitor. Adjust a trimmer until the out-
put signal carriers minimum noise as viewed on an ostillo-

scgpe .

Use a stop watch to time the delay interval of a relay. Set

relay for<g_oper delay intervel by mechanically adjusting the
delay control.

Check and adjust a regulated power supply.

Adjust the output voltage of a regulated dc power supply
by making a screwdriver adjustment on a potenticmeter. The
adjustment cannot be made until a dwmy load of the proper
resistance is connected across the proper output terminal.

Check the voltage regulation of a regulated dc power supply
by varying the load resistance and then the input voltage to
the supply.

Use an ac VIVM to check ripple voltage output oi a regulated
dc power supply. Observe that the maximum specified ripple

output is not exceeded for cordition of mavimum and minimum

load current and maximum and minimum input voltage.

Check a calibrated voltage attenuator for circuit linearity.
Apply microwave pulses to the input terminals and view the
output pulses on an oscilloscope, Note any change in wave-
siope, amplitude, or pulse rise time. Repeat test for each
attenuator control position.

Calibrate an attenuator using a bvattery as input voltage
source and & nhish impedance, accurate voltmeter as an out-
put voltage indicator. Calculate the voltane attenuation
for each cet of readings and compare with control knob
calibrations.
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Task 5GT Servo Test Console Maintenance Check

S5CT 1 Use a nultineter to check circuit resistance and wiring |
continuity,

3GT 2 Use a variable voltage source and a known sccurate volt-
mever to check, calibrate, and zero a voltmeter.

SGT 3 Check and adjust a regulated power supply.

SGT 3a Adjust the output voltage of a regulated dc power supply
by nmaking screwdriver adjustments on & potentiometer. The
adjustment cannot be made until a dummy load of the proper
resistance is connected across the proper output terminal, |

SGT 3b Check the voltage regulation of a regulated dc power supply
by varying first the load resistance and then the input
voltage to the supply.

SGT 3c Use an ac VIVM to check ripple voltage output of a regu-
lated dc power supply. Obseive that the maximum specified
ripple output is not exceeded for conditions of maximum and
minimum load current and maximum and minimum input voltage.

SGT 4 Calibrate a vacuum gage using a mercury monometer, ;

Task CIIT Component Power Supply Test Console

Maintenance Check ]

K SHT 1 Use a variable voltage source and & known accurate volimeter
g to check, calibrate, and zero & voltmeter.
;- SHT 2 Use a rmltimeter to check circuit resistance and wiring

i continuitx.

SHT 3 Use an accurate chronograph to check the calibration of
an elapsed time meter.

S

SHT 4 Use a stop watch to time delay interval of a relay. Set
ralay for proper delay interval by mechanically adjusting
the delay control,

SHT 5 Check and adjust a regulated power supply.

SHT 5a Adjust the ocutput voliage of a regulated dc power supply

A by making a screwdriver adjustment on a potentiometer. The
adjustment cannot be made until a dummy load of the proper

3 ‘ resistance is connected across the proper output terminal,
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SHT 5b Check the voltage regulation of a regulated dc power
supply by varying the load resistance and then the
input voltage to the supply.

SHT 5c¢ Use an ac VIVM to check ripple voltage output of a
regulated dc power supply. Observe that the maximum
specified ripple output is not exceeded for conditions

of mexirnum and minimum load current and maxirum and
minimen input voltage.

Task SIT llecorder Console Maintenance Check

SIT 1 Use & variable ac voltage as a signal source, and a

VIVM to mecasure output signal for adjusting the gain
of a dc amplifier,

SIT 2 Adjust the dauping of & dc amplifier by verying &
potenticmeter control (screwdriver) to obtain speci-
fied conditions of signal attenuation with input signal

frequency. Use an audio oscillator for the input signal
source and an ac_ViVM for tie output signal indicator,

SIT <Ja Use an audio oscillator and a VIVM to determine frequency
' response,

3IT 2b Use a potentiometer {o adjust the gain of a de ampli=-
Tier at various frequencies,

SIT 3 lleasure the phase angle between two af signels using
an oscilloscope.,

SIT 3a Interpret Lissajous figures as viewed on an oscillo-
scope in Lerms of the phase angle between two signals,

SIT 4 get up and use a sensitive ViVM to check the ripple
voltage output of & demodulator.

SIT 5 Balance & dc arplifier by adjusting balancing potentio-
mefers (screwdriver). Adjustments are made to obtain
specified voltages at specified test points in the
circuit using a VIVM as an indicating instrument.

Taslk SJT Hydraulic Console Maintenance Check

SJT 1 Calibrate a bourdon pressure gage between limits of + 1
atmosphere using a nercury ranometer.
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5JT 2 Manually adjust a pressure limit switch for specified
a.ctiva.unD pressure,

Task SKT Liydraulic Test Bench Maintenance Check

SKT 1 DBalance a dc amplifier by making froni panel knob adjust-
ments for speciiied built-in meter readings.

SKT

N

Check amplifier gain using a calibrated test input signsal

and reading the amplifiexr output on built-in meters, Com-
pute voltage agein.

SKT 3 DBalance & dc amplifier by substituting & standard resist-
ance decade box for the fixed balancing resistor and

adjust decade box for amplifier balance as indicated on
built-in meter.,

SKT L Remove and replace a standard resistor using hand tools.

SKT 5 Tune an audio oscillator to specified frequency by making
crewdriver adjustment to a tuning capacitor until the

coxrect frequency is indicated on a standard frequency
meter.

. SKT 6 Set up and use & VIVM for checking output level of af
oscillators,

Task SLT Gyro Test Equipment Maintenance Check

SILT 1 Check and if necessary adjust the regulation of a dc
regulated nower supply using a variac, decade power
resistance box, and built-in meters,

SLT 2 Adjust a potentiometer (screwdriver) until the output
voltage of & regulated dc power supply vemains within
specified limits as the input voltage is varied with a
variac and the load is changed with & power resistance
decade box.

SLT 3 Measure the ripple voltage of a regulated dc power supply
vith & standard VIVii. Load the power supply to full rated
Jnad with a power decade resistance box before measurement
is made,

SIT L Adjust the output voltages of a regulated dc power supply
by adjusting potentiometers (screwdriver) until specified
voltagzes are read on a known accurate voltmeter. Load the
pover supply to full rated load with a power decade resist-
anoe box %efore adjustment is made, Reference the built-
In meters at specified voltages.
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Adjust the frequency of an af oscillator by adjusting a
triimer capacitor (screwdriver) until specified frequency
is rcad on a standard EPUT meter.

et up and use a standard EPUT meter to measure the.fre=-
quency of an af oscillator.

Adjust the output voltage of an af oscillator by adjust-

ing a potentiometer for specified voltage as read on a
standard VTVM,

Set up and use a standard pen recorder to measure a dc
voltaze.

Balance push-pull oscillator circuit by adjusting & potenti-
ometer (screwdriver until a recording pen remains zero
centered as front panel controls are turned. A pair of
matched resistors must be conneeted to specified test points
before adjustment is made,

Set up and use & Scorsby table and a multi-channel pen
recorder to adjust a resolver circuit, Potentiometers

(screwdriver) are adjusted for specified deflections of
recording pens,

Adjust the liinit switch on & sine drive assembly by adjust-
ing a set screv until the vnit cuts out at specified
naximm frequency.

Task SHMI' JCunniing Aupliiier Test Maintenance Check

Check and calibrate, if necessary, all voltmeters and VIVM's

using & known accurate 0,25 per cent voltmeter,

Check and if necessary adjust the regulation of a dc regu-
lated power supply using a variac, decade power resistance
box, and built-in umeters,

Adjust a potentiometer (screwdriver) until the output volt-
are of e regulated dc power supply remains within specified
limits as the input voltage is varied with a variac and the
load is changed with a resictance decade box.

Measure the ripple voltage of a regulated dc power supply
with a standard VIVM. Load the power supply to full rated
load with & power decade resistance box before measurement
is made.
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Adjust the frequency of an af oscillator by adjusting a
trimser capacitor (screwdriver) until specified frequency
is read on a standard EFCUT neter.

Set up and use a standard EPUT meter to measure the fre-
quency of an af oscillator.

Adjust the output voltage of an af oscillator by Eggust-
ing a potentiometer for specified voltage as read on a
standard VIVM,

Adjust the resistanqe of a circuit by varying a potenti~
oueter (screwdriver) setting until the resistance as read
on a standard VIVil is of specified value,

Measure a dc voltage at test points with a standard multi-
meter., Tf the voltage is not specified vary a potentiometer

setting until voltage is correct.

Chieck an auplifier gain by applying an af signal on speci-
ried voltage to the input terminals and reading the output
voltage on & standard ViVl

Set up and use a standard af oscillator as a tes signal
gererator,

Tasl: ONT Guidance Amplifier Test Iquipment
Maintenance Check

Check and calibrate if necessary all voltueters and VIVM's
using & known accurgte 0.25 per cent voltmeter.

Check and if necessary adjust the regulation of a dc regu-
lated pover supply using a variac, decade power resistance
bo::, and built-in meters,

Adjust a potentiometer (screwdriver) until tne output volt-
aze of o regulated de powver supply remains within speci-
fied limits as the input voltage is varied with a variac
and the load is changed with a resistance decade box.

Measure the ripple voltage of a rezulated dc power supply
vith a standarc VIVM, Load the power supply to full rated
load with a power uecade resistance tLoX before measurement
is made,

Adjust the frequency of an af oscillator by adjusting a
trimmer capacitor (screwdriver) until specified frequency
is read on a standerd LPUT meter,
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5et up and use a standard EPUT meter to measure the fre-
quency of an af osecillator,

Adjust the output voltage of an af oscillator by adjust-

ing a potentiometer for specified voltage as read on a
standard VIVM,

Measure a dc voltage at test points with a standard multi-
neter, I the voltage is not as specified vary a potentio-
mete_ setting until voltage is correct.

Adjust the uero balance of a de¢ amplifier by changing the

setting of a potentiometer (screwdriver) until the output
voltage as read on a VIVM iz zero.

Use a standard multimeter to read voltages at specified
test points, Coupare readings with specified values.

Set up and use a standard af oscillator as a test signal
generator.,

Use a standard af signal generator and a standard rmlti-
neter to adjust the phase shift of a demodulator, Change
the setting of a triumer capacitor (screwdriver) until the
voltage read on the multimeter goes through a maximum value.

Tesit SOT 5Servo Amplifier Test Equipment
Maintenance Check

Calibrate voltmeters with a known accurate 0,5 per cent
voltmeter and a dec power supply.

Check and if necessery adjust the regulation of a dc regu-
lated pover supply using a variac, decade power resistance
box, and built-in meters.

Adjust a potentiometer (screwdriver) until the output volt
age of a regulated de pover supply remains within speci-
fied limits as the input voltage is varied with a variac
and the load is changed with a resistance decade box.

ifeasure the ripple voltage of & regulated dec power supply
with & standard VIVM. Load the power supply to full rated
load with a pover decade resistance Lox before measurement.
is made,

Adjust the Irequency of an af oscillator by adjusting a
trimer capacitor (screwdriver) until specified frequency
is read on a standard EFUT meter.
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cet up and use a standard LFUT meter to measure the [re-
quency of an af oscillator.

Adjust the output voltage of an af oscillator by adjust-

ing a potentiometer for specified voltage as read on a
standard VTVM.,

Balance a dc amplifier by adjusting potenticmeter (screw-
driver) settings according to prescribed procedure involving
use of standard meters connected to test points.

Task GPT Activated Battery Box Tester
Maintenance Check

Visually inspect all relay contacts for signs of pitting.
Dress contacts or replace relays if necessary.

Use a standard stop watch to measure the time delay of time
delay relays, Make mechanical adjustment (screwdriver) if
necessary to adjust relays to specified time delays.

Set reference and calibration voltages by making screwdriver
adjustnients to potentiometers for specified built-in meter
readings, relay operations, and lamp indicationse. Switches
and push huttons are thrown in specified sequence,

TPerform simple arithmetic computations to determine refer-
ence voltage settings.

Task SNT Component Power 3upply Test Rack
lMaintenance Check

Calibrate all panel meters with a variable voltage supply
and a known accurate 0.2 per cent voltmeter.

Set up and use a VIVM to measure voltages at test points.
Compare values with specified voltages.

Calibrate an elapsed time meter using a standard stop
vatch,

Use a rultinmeter to check circuit continuity and resist-
ance values vhich are compared with specified resistance.

Use a VIVM to measure the ripple voltage at the output of
a pover supply.
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Use a standard stop vatch to neasure the delay interval
of a line delay relay.

Throw switches and depress push buttons while observing
indicator lights for proper operation,

Use a multimeter to measure power supply output voltages
after specified loads are set on & power resistance decade

box.

Use a multimeter to read voltages at test points and com-
pare values with specified voltages.

Adjust a potentiometer (screwdriver) for specified voltage
as read on & voltueter connected to test points,
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Task PA Missile Control System Maintenance Check

Make necessary ulcrovave and electric cable connections
betvecn missile components and test consoles.

et conirols and warm up test consoles. Throw switches
to initial positions and adjust potentiometer control
knobs to spccified dial or indicator setting.

Use & standard VIVM Lo measure dc voltage appearing at
test points.

Adjust servo amplifier gain by performing screwdriver
potentiometer sdjustment while observing a standard VIVM,

Adjust A¥C voltage by performing ccrewdriver potentiometer
adjustment viile observing a standard VIVM,

Adjust receiver gain by performing screwdriver potentio-
neter adjustment vhile obseiving a standard multimeter.

Adjust ACZC voltase by performing screwdriver potentio-
neter adjustrent wiitile obseirving a standard multimeter.

Cet up and use a synchroscope to measure frequency by 2 -
axis modulation.

Set up and use a standard audio generator for 2 - axis
rodulation of syncliroscope.

Adjust tie frequency of phase shift oscillator by perform-
ing; screwdriver potentiometer adjustnment.

Tune a reflex lLilystron local oscillator by performing potenti-
ometer ad/ustuent of repeller voltage and micrometer adjust-
ment of CQV1LXVvhile observing crystal current with standard
multineter and AFC voltage with a VIVM,

Use a standard ammeter to read magnetron current available at
test point,

Adjust ri aaplifier gain by performing a screwdriver potenti-
ometer ad ;usiment.

Use an echo box, antenna, and special oscilloscope to monitor
and adjust resonant frequency nf rf switeh fubes.

et up end orient echo box with respect to radar antenna.

Use special test console oscilloscope to observe pulse vave

. arn————— e c—— - e

forms.

Adjust resonant cavity frequency of switich tubes by screw-
driver adjustment vhile observing vave forms on oscilloscopee.
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Set up and orient echo box with respect to radar antenna.

Connect microvave equipment using rf cables and wave guides.

Use standard microwave generator to determine radar trans-
mitter frequency by heterodyne action.

Periorm algebraic operations to determine power level from
meter reading atteanuator settings, and cable lengths.

Add attenuator readings to obtain signal levels in db.

Simdate target by perfcrming front panel manipulations of
microwave signal generator according to specified procedures.

Use standard microweve signal generator to simulate radar
target echo signal.

Use an echo bcx, antenna, microwave signal generator, and
test console to measure rader receiver sensitivity.

Use standard microwave generator to measure sensitivity.

Use special test console oscilloscope to observe signal
and noise during & receiver sensitivity check.

Perform algebraic operations to determine power level from
meter reading, attenuator settings, and cable lengths.

Use an echo box, antenna, microwave signal generator, and
test console to measure tracking rate (wemory) performance.
This task involves performing carefully time front panel
manipulations.

Use standard microwave signal generator to simulate moving
target.

Use stop watch to time sequence of signal application and
removal.

Use special test console oscilloscope to observe pulse
coincidence.

Use test console and standard microwave generator to measure
antenna pattern from echo strength produced in radar receiver.
Antenna is rotated and angle iecd from protractor while
signal strength is read from VIVM,

Set up and use_synchroscope iy measure pulse spacing.

Adjust time delay by performing screwdriver adjustment of
potentiometer while pulses are viewed on synchroscope.
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Task PB Missile Junction Box Maintenance Check

Perform continuity checks from junction box terminals to
specifled test points using wiring diagram and rmultimeter.

Task PC Auto Pilot Maintenance Cheek

Make > necessary ricrowave and electric cable connections
between missile components and test consoles,

Set up and use standard VIVM to measure power supply output
voltagzes appearing at test points.

Use potentiomever (screwdriver) to adjust dc voltage appear-
ing at test point using standard VIVM as indicating device.

Adjust control surface potentiometers to position control
surfaces,

Adjust uncaged gyro attitude by performing potentiometer
(screwdriver) adjustment.

Hanipulate front panel controls on test console and observe
control surface response.

Adjust altitude reference compensator by front panel manipu-
lation on test console and by performing mechanical adjuste-
zents (hand tool) in missile,

Adjust altitude reference compensator by front panel ma-
nipulation on test console,

Adjust altitude reference compensator by performing me-
chanical (hand tool) adjustments in missile,

Task PD Altimeter Maintenance Check

Use hand tools to fabricate a delay line following specific
instructions.

Use graph to determine appropriate receiver outpub voltage.

Use VIVM, delay line, and make potentiometer adjustment to
calibrate altimeter from receiver output voltage.
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Task PE Control Surface Trin

Position and read level bubble and protractor settings
in decalage gage. Set trim tabs in accordance with
decalage (age readings.

Taslk PAT Pre=-launching Missile Control Unit
(iissile Monitoring and Control Unit)
Maintenance Check

et up and use a dual gun, linear sveep, and simgle gun,
circular sveep, oscilloscopes; set up involves performing

potentiomeier (screwdriver) adjustients according to
specified procedure,

Use 0-4500 rpm veriable speed motor, tachometer, and tach-
oneter indicator to activate relay interlock circuits.

Use variable de voltage source to apply test voltage in
Junction box with a multimeter.

Adjust dc voltage level, to control relay activation level,
by perforuing potentiometer (screwdriver) adjustment.

Service relays to correct poor contacts, open coils, and
frozen contacts, using ohrmmeter and simple hand tools.

Fire thyretron switch tube (by eliminating bias) to check
thyratron and associated relay operation.

Use multimeter to check tube filament volte -=.
Use rultimeter to check dc supply voltage.

et up and use VIVM with multiplier probe to check high
voltage supply.

Set up and use standard oscillo-synchroscope to monitor
wave forms appearing at test points and within the chassis,
Conpare actual wvaveforms with pictures of nornal waveforns
for amplitude and shape.
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Tasl: DA Missile Control System Operational Check
Using a Programmed Test Console

(Pre~Flight Chackout Console)

lMount and remove missile tail and nose components in test
console.

Make electrical cable and rneumatic connections between
missile components and test console.

Secure arming wire lcops to arming device latches on test
console.

Varm up test console and observe counter, resetting menually
if necessary. Throw switch to begin automatic test. Observe
Go-No=Go indicator lights.

Observe indicator lights and counter for location of fault.

Shut down console by throwving switch.

Check for correct operation of test console by throwing
switches to start automatiic seli test and observe indicator
lights.

Tas. TB Generator Volicze Regulator
(Carbon » le) Maintenance Check
Adjust carbon pile regulator by adjusting rheostat, megnetic

core position., and pile pressure screw until output voltage
and reguleation are &s smwecilied.

Adjust and lock magnetic core with generator running &t
speciliec speed and load so hat rheostat can control voltage
betveen specified limits.

Task DC Dymamotor Voltage Regulator
(Carbon Pile) Maintenance Check
Adjust carbon pile regulator by acjusting magnetic core

position and pile pressure screv so that regulation is as
specified.

-
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Adjust carbon pile core screw for prescribed no load output
volia.e. @ heostat should be at specified setting.

Taslk DD Voltage Regulator iMaintenance Check

Adgjust potentiometer for specified output voltage on exter-

nal volieter.

Task D SLisznal Arplifier iMaintenance Check

/djust AC delay potentiometer for specified voltage at
vest point as measured by VIVM. oset up and use audio
oscillator and microvolter to furnishi speciiied input
Si{;nal‘ T -

Set up end use a standard oscilloscope.

Jdgjust horizontal and vertical channel potentiometer so
that specifled input signals give speciiied outputs as
indicated by observing direct-coupled oscilloscope.

Task DF Ailerca Actuator Maintenance Check

Adjust total aileron movement with jam nut. Pin nut to
piston rod.

Adjust and lock aileron adjusting rod vith groove pin
60 ihat eilerons 1.0ve the same amount on either side of
mechanicel zero.
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APPENDIX C

TESTING AND ADJUSTMENT: BEHAVIORAL CATEGORIES
AND ASSOCTIATED BEHAVIOR STATEMENTS, ALL MISSILES COMBINED
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APPENDIX C

TESTING AND ADJUSTMENT: BEHAVIORAL CATEGORIES AND
ASSOCIATED BEHAVIOR STATEMENTS, ALL MISSILES COMBINED

Coding System

Each task and behavior statement was coded. This facilitated
the identification of a particular steatement when it was placed on
a separate card and sorted with other behavior statements describ-
ing other tasks in the same missile and in different missiles. The
coding system is as follows:
a) The first letter indicates the missile concerned:
T
D = Dove.

b) The second and/or third letter indicates the task concerned:
(1) Tasks concerned with the testing and adjustment of the
missile were lettered A, B, C, etc.

Terrier, R = Regulus, S = Sparrow, P = Petrel,

(2) Tasks concerned with the testing and adjustment of

missile test equipment were lettered AT, BT, CT, etc.

(3) Tasks concerned with the testing and adjustment of

external guidsnce equipment were lettered AE, BE, CE, etc.
¢) The number following the letters indicates the number of

b,
: a behavior statement used to describe a particular task.
;z?

: Examples:

é TA 1 indicates Terrier, Task A (a task performed on a missile),

Behavior Statement 1.
TAT 5 indicates Terrier, Task AT (a tusk performed on test

e

equipment ), Behavior Statement 5.
| g RBE 7 indicates Regulus, Task BE ‘u task performed on external
;? sub guidance equipment), Behavior Statement 7, ("sub" indicates
£ - that the behavior is one that would probably be performed

by a missileman assigned to submarine duty).
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Category 1. Adjusting Circuit Performance with Potentiometers,

Coupling loops, Tuning Slugs, and Trimmer Condensers:

AFC, AGC, and control bias voltages of rf and if amplitude.

RU 12
PA 5
PA 6
PA 7
PA 13
FD 3
DE 1
TFT Gc
GT 5
TGT 9c
SET 1
RBE 7
sub

Tune radar receiver by making adjustments in specified
sequence to the LO injection probe, the receiver tuning
dial, and the LO Lias potentiometer (screwdriver) for
prescribed readings on a crystal current meter and for
maximum or minimum sound in headphones.

Adjust AFC voltage by performing screwdriver potenti-
ometer adjustment while observing a standard VIVM.

Adjust receiver gain by performing screwdriver potenti-
ometer adjustments while observing a standard multimeter.

Adjust AGC vultage by performing screwdriver potenti-
ometer adjustment vhile observing a standard multimeter.

Adjust rf amplifier gain by performing a screwdriver
potentiometer adjustment.

Use VIVM, delay line, and make potentiometer adjustment
to calibrate altimeter from receiver output voltage.

Adjust AGC delay potentiom>ter for specified voltage at
test point as measured by VIVM. ©Set up and use audio
oscillator and microvolter to furnish specified input
signal.

Set switch tc feed internally generated signal into if
amplifier; adjust receiver bias potentiometer until
specified output is obtained with specified input. Read
voltages on a built-in VIVM.,

Adjust receiver AGC voltage by setting switches and con-
trols, and adjusting potentiometers (screwdriver) for
specified reading on built-in meters.

(Same as TFT 6c)

Adjust an AGC voltage as read on a built-in meter, to
specified valve by making screwdriver adjustment to a
potentiometer.

Adjust an amplifier gain by edjusting a bias voltage
potentiometer (screwdriver) so that specified output
voltage is obtained with specified input. Determine
if the bias, as measured on a built-in meter, is with-
in specified limits.
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RIE &4
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ROE 5
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Adjust potentiumeterg (screwdriver) so that waveflorms
viewved on a synchroscope have desired peak to peak
amplitude, and slope.

Adjust an amplifier gain by adjusting a bias voltage
potentioneter (screwdriver) so that specified output
voltage is obtained with specified input. Determine
if blas, as measured on built-in meter, is within
specified limits.

Set up and use & synchroscope to monitor pulse wave-
shape from the Range Tracker. If necessary adjust a
potentiometer to obtain desircd waveshape.

Gain of dc and af amplifiers

RW 2

SA 11

SB 10
SE 11

SE 18

SF 12

PA 5
SIT 1
SIT 2b

ILevel gyro by turning control knobs on tilt table, zero
meters with trim knobs, and throw switches to specified
initial positions.

Adjust control system gain by making screwdriver adjust-
ments on gain potentiometers until the proper wing
deflections are notedl.

(Seme as SA 11).

Adjust amplifier gain by making screvdriver adjustments
ocn gain potentiometers until output signal amplitude
as read on VIVM is consistent wiith specified gain.

Adjust oscillator output voltage Ly adjusting a resiste
ence decade box until specified voltage is read ou a
VI connected to itest points.

Adjust the gain of an audio amplifier by making adjuste-
ments to resistance decade box for a specified voltage
as read on VIVM, connected to test points. Adjust-
ments must be made in sequence according to a specified
procedure.

Adjust servo amplifier gain by performing screwdriver
potentiometer adjustment while observing a standard VIVM.

Use a variable ac voltage os a signal source and a VIVM
to measure oubput signal for adjusting the gain of a
dc amplifier.

Use potentiometer to adjust gain of dc amplifier at
various frequencies.

Ce3
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SLT 7 AdJust the output voltage of an af oscillator by adjust-
ing a potentiometer for specified voltage as read on a
standard VTVM.

SMI' 7 (Same as SILT 7).
SNT 7 (Same as SLT 7).
SOT 7 (Same as SLT 7).

¢. TFrequency of af oscillators

SE 17 Adjust oscillator frequency by adjusting capacitor decade
box until desired frequency is indicated by EPUT neter.

PA 10 Adjust the frequency of phase shift oscillator vy perform-
ing screwdriver potentiometer adjustment.

SKI' 5 Tune an audio oscillator to specified frequency by making
screwdriver adjustment to a tuning capacitor until the cor-
rect frequency is indicated on a standard frequency meter.

SLT 5 Adjust the frequency of an af oscillator by adjusting a
trimmer capacitor (screwdriver) until specified frequency
is read on a standard EPUT meter.

SMr 5 (Same as SLT 5).
SNT 5 (Same as SLT 5).
SOT 5 (Same as SLT 5).

d. Resonant frequency and coupling of rf or if circuits.

RB 6 Adjust the coupling between a locsl oscillator and a
3 crystal mixer for desired crystal current by manually
turning coupling loop rod.

RB 9 Adjust if transformers for peak resporse using standard
signal generator, triggered by standard pulse generator,
as a signal source and a synchroscope as an output monie
tor. Transformers are slug (screwdriver) tuned.

RU 12 Tune radar receiver by making adjustments in specified
sequence to the LO injection probe, the receiver tuning
dial, and the LO bias potentiometer (screwdriver) for
prescribed readings on a crystal current meter and for
maximum or minimum sound in headphones.

TCT L4 Set up and use rf signal generator and standard VIVM to
adjust coil tuning slug position for peak output, using
builtein antenuator in signal generator to keep output
vcltage at desired value.
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TGT 4 Adjust frequency and frequency deviation of internally
generated FM pulse signal by setiing switches, and con=-
trols, setting up and using a specially calibrated VIVM,
and, if necessary, performing a screwdriver potenti-
ometer adjustment.

SFT 5 Adjust a trimmer capacitor to tune an osicllator circuit
for correct frequency of oscillation and check amplitude
of output signal.

RJE 3 Adjust local oscillator coupling by turning knob so that
sub desired crystal current as read on built-in meter is
obtained.

e. Voltage output of resistive voltage dividers

RS 12 Adjust potentiometer controls (screwdriver) for specified
voltages as read on a standard VIVM.

RU 9 Set critical voltages by making screwdriver adjustmeants to
a pcotentiometer until desired voltage values are read on a
VTVM.

FC 3 Use a potentiometer (screwdriver) to adjust de voltage

appearing at test point using standard VIVM as indicating
device.

TET 5 Perform potentiometer (screwdriver) adjustment using
standard multimeter until voltages as measured at test
points are of specified value.

TKT 5 Set a relay supply voltage to a specified value by adjust-
ing a potentiometer with screwdriver until the desired
voltage value is read on a VIVM,

SPT 3 Set reference and calibration voltages by making screw-
driver adjustments to potentiometers for specified built-
in meter readings, relay operations, and lamp indications.
Switches and push buttons are thrown in specified sequence.

SQT 10 Adjust a potentiometer (screwdriver) for specified volte
age as read on a voltmeter connected to test points.

SMI 3 Adjust the resistance of a circuit by varying a potenti-
" ometer (screwdriver) setting until the resistance as
: read on a standard VIVM is of specified value.

PAT L Adjust dc voltage level, to control relay activation
level, by performing potentiometer (screwdriver) adjustment.

19
P
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Electrical and mechanical zero of control surfaces and gyro mounts

TE O
SM 10
PC L
K 5

Adjust wing trim potentiometers for wing position indicator
zero at center of mechanical. back lash. Ground servo
amplifier input terminals before adjustment is made.

Manually center hydraulic actuators and adjust a trim
potentiometer for zero reading on a VIVM to zero a servo

system. Lock (locke-nut) the potentiometer in this
position.

Adjust control surface potentiometers to position control
surfaces.

Adjust uncaged gyro attitude by performing potentiometer
(screwdriver) adjustment.

Tune resolvers

SFT 15 Align a two phase resolver by tuning the driver trans-

SLT 10

former with a trimming capacitor. Adjust trimmer until
the output signal carries minimwua noise as viewed on an

oscilloscoBe.

Set up and use a Scorsby table and a multi-channel pen
recorder to adjust a resolver circuit. Potentiometers
(§crewdriver) are adjusted for specified deflections
of recording pens.

Category 2. Adjustiing Controls, Setting Switches, and Reading

TB

q 4

>

Quantitative Indications on Metere or Gages:

Set controls and warm up test console. Throw switches
to initial positions and adjust potentiometer control
knobs to specified diel or indicator settings.

Set switches which inject test signals into control system
components oand manually rotate missile in test stand; and
note system response as measured by built-in indicating

or recording instruments, inicating lamps or wing posi=-
tions. Meter readings and lamp indications are recorded
and compared with specified normal values.

(Seme as TB 5).

Set switches which inject test signals into receiver and

read output signal levels on built-in meters. Record

meter readings and compere with specified values.
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Set switches and dials which control the radiated signal
into the missile control system and note system response
as measured by indication instruments or control surface

position.

Set up and use a radio command transmitter to transmit a
test signal for a receiver check.

Adjust control console front panel controls to specified
knob readings or voltage output as read on a standard VIVM.

Check operation of missile component by throwing switches
on test console in proper sequence and reading built-in
meters and indicator lomps. Check readings or indica-
tions with those specified on check list.

Tilt gyro to specified angles by operating tilt table con-
trol knobs and read comtrol surface meters and measure
voltages at specified test points.

Tilt gyros to specified angles by chenging control knobs
and read deflection of control surfaces on protractors.

Throw switches on test console to initial position, zero
meters with manual knobs and check indicator lamps for
proper initial indications.

Read and record built-in meters as radio command trans-
mitter operator executes command functions.

Check the missile hydraulic system by rcading bourdon
gages and compare readings with pressures specified.

Use a stop watch to measure the time required for con=-
trol surfaces to move to specified positions and gyros
to precess as commands are executed at the Radio Come-
mand transmitter.

Set controls and warm up test consoles. Throw switches

to initial positions and adjust potentiometer control
knobs to specified dial or indicator setting.

Set switches which inject test signal into control system
components; and note system response as measured by built-
in indicating or recording instruments, indicating lamps
or wing positions. Meter readings and lamp indications
are recorded and compared with specified normal values.

(Seme as SA 3).
(Same as SA 13).
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Connect missile component to special battery box test set.
Clamp chassis in holder and make elecctric cable connections.
Set up ond warm up test set by throwing switches, adjust-
ing potentiometer control knobs, and making jumper con-
nections in prescribed sequence.

Set controls and warm up test consoles. Throw switches to
initial positions and adjust potentiometer control knobs
to specified dial or indicator setting.

Set switches which inject test signals into control system
components; and note system response as measured by builte

in indicating or recording imstrurents, indicating lamps
or wing positions. Meter readings and lamp indications are
recorded and compared with specified normal values.

(Seme as SD 2).
(Same as SD 6).
(Came as SD 2).
(Same as SD 0).
(Same as SD 6).
(Same as SD 2).
(Same as SD 6).
(Seme as SD 2).
(Same as SD 2).
(seme as SD G).
(Same as SD 2).
(Same as SD G).
(Same as SD 2).
(Same as SD 2).
(Same as SD G).
(Seme as SD 2).
(Same as SD G).

Depress push buttons in specified sequence and read meters,
timers and indicator lamps for indications of circuit per

formance.
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FA 2
C 6

K Ta
TAT 2
BT 6
TFT 2
GT 1
THT
THT L
TIiT 1
TIT 3
SBT 4
RLE 1
sub
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Set controls and warm up test consoles. Throw switches to

initial positions and adjust potentiometer control knobs
to specified dial or indicator setting.

Manipulate front panel controlsc on test console and observe

control surface response.

Adjust altitude reference compensator by front panel manipu=-

lation on test consocle.

Connect and use variac to adjust line voltage.

Make necessary electrical cable connections between beam

simulator, and beam simulator test set. Set switches and
adjust potentiometer control knobs as specified.

Turn on power, warm up console, and set controls. Check
fuze indicator lights. Read line voltage on built-in
meter and set switch accordingly. Read power supply out-
put voltages on builtein meters and if necessary perform
potentiometer adjustment to correct voltages.

(Same as TFT 2).
(Seme as PA 2).

Set switches and potentiometer control knobs to specified
settings. Install jumpers between cable plug pins. Ob-
serve mu.timeter readings, builtein meter, and lamp indi-
cations to check performance of test console.

(Same as PA 2).

Set switches which inject test sicnals into console test
unit and record response as measured by built-in indicate
ing or recording instruments and indicating lamps. Meter
readings and lamp indications are recordeé¢ and compared
with specified normal values.

Adjust line voltage, as read on an ac VIVM, to specified
values by adjusting input variac control.

Connect missile components to 110 v line; visually check

switch positions, fuze installation, and tube filament

operation. Use autotransformer to correct line voltage

as read on built-in meter.

C-9

CONFIDENTIAL




R

e

5

K

4

CONFIDENTAL

Category 3. Adjust Microwave Oscillators, Wave Guides, and

Resonant Cavities:

Tune klystrons and lighithouse tubes

TC 3
RB la
RB 5
saA L
SA ka

SA bb

SB 12
SB 1Za
SB 12b
S0 5
S0 5a
SO 5b
PA 11

TFT 6b

GT 3

TGT 6a

TGT 9b

Tune a klystiron local oscillator for a stable mode of
operation at a given frequency and power level.

Adjust lighthouse local oscillator frequency by manually
adjusting tuning cavity slug.

Tune a resonant cavity by adjusting (screwdriver) a
tuning slug while observing synchroscope.

Tune a klystron oscillator to a stable mode of oscillation

at a prescribed frequency.

Read a micrometer vernier dial.

Use a coaxial frequency meter, a wattmeter bridge, and
bias supply meters to determine correct adjustments for
tuning a klystron oscillator.

(5ame as SA 4).
(Seme as SA ka).
(Seme as SA 4b).
(same as SA &4).
(Same as SA ba).

(Same as SA 4b).

Tune a reflex klystron local oscillator by performing
potentiometer adjustment of repeller voltage e- micro-
meter adjustment of cavity while observing crysta.
current with a standard multimeter and AFC voltage
with VIVM.

Perform potent.ometer adjustment of klystron repeller
voltage to peak if output.

Tune radar receiver (klystron local oscillator ) to fre=-
quency of incoming signal.

Check that radar receiver tuning is tuned to frequency
of signal source.

(Same as TFT 6b).
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RBE 8 Tune a reflex klystron local oscillator by performing

sub potentiometer adjustment of repeller voltoges and micro=-
meter adjustment of cavity. Observe mixer current on
built-in meter, and receiver pulse output on synchro=-

scope.
RJIE 9 (Same as RBE 8).
sub sub

RJE 10 Tune a resonant cavity by adjusting (screwdriver) tun-
sub ing slug while observing a synchroscope.

b. Tune magnetrons

RE 6 Observe the magnetron output frequency on a microwave
spectrum analyzer and if required perform screwdriver
adjustment of tuning control.

RJ 3 (Same as RE 6).

RU 10 Set up and use a standard rf frequency meter to tune a
radar transmitter to prescribed frequency.

RU 13 Tune a radar transmitter by adjusting tuning control
for prescribed frequency as read on a standard fre-
quency meter.

RU 1k Adjust the coupling probe on a radar transmitter for
meximum reading on a standard rf power meter.

RIE 7 Set up and use a microwave spectrum analyzer to measure

sub magnetron frequency.
RIE 8 (Same as RE 6).
sub

c. Measure and adjust klystron frequency pulling

SA ke Switch the output of a built-in pulse generator to a
klystron oscillator. Adjust pulse amplitude for proper
per cent modulation as read from built-in meter. Re=
adjust klystron frequency with fine frequency control.

SB 12c (Same as SA Lc).
SO0 5¢ (Same as SA 4c).

SEH
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TGT 6
TFT 10
d. Adjust
SA 7
SB 15
so 8
PA 1ke
RBE 2
sub
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Anply ac voltage of specified value to klystron repeller
and use a built-in _special discriminator in conjunction
with a gynchrc°‘or‘ ard VITVM to determine a frequency
pulling calivrution constant. This procedure includes
setting switches and controls, building a simple R-C
network for voltage dividing and coupling purposes, and
performing simple arithmetic computations.

Use synchroscope end cpecial built-in discriminator to
measure frequency julling of rf source by setting and
adjusting switches zod controls, observing discriminator
output on synchroscope, and mult;p-ying peak to peak
amplitude of this signal by a known calibration constant.

wave guldes and resonant cavities

Tune & conventional microwave stub transformer to maine
tain an impedance match between a microwave generator
and a transmission line. The adjustment 1s determined
by reading a builtein microwave power meter.

(Came as SA 7).
(Same as SA 7).

Adjust resonant cavity frequency of switch tubes by
screwdriver adjustment while observing wave forms on
oscilloscope.

Perform screwdriver adjustment of klystron local oscile
lator tuning while observing crystal current meter.

e. Measure power output

RE 1
RE 7
RE 11
RI &4
RU &

Set up a microwave transmitter for output tests by using

rf test load, special detector, and external trigger
source.

Set up and use an rf power meter to measure average
transmitter power output.

Use & neon rf indicator tc determine if transmitter is
operating.

Set up and use an rf power meter to measure average
transmitter power output.

Set up and use a standard rf power meter to determine
the power output of a radar transmitter.
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RIE 1 Set up a microwave transmitter for output tests by using
sub on rf test load, special detector, and external trigger
source.

RIE 9 Get up and use an rf pover meter to measure average trans-
sub mitter power output.

Construct and adjust delay lines

PD 1 Use hand tools to fabricate a delay line following specific
instructions.

SFT 10 Adjust the trimming cepacitors of a pulse forming delay
line to obtain specified output pulse shape as viewed on
an oscilloscope. Adjustments are made to affect the rise
time, overshoot, flatness of top, delay time, and the
pulse width of the output pulses. The signal must be
applied directly to the deflection plates of the oscillo=-
scope so as not to obscure the high frequency components
of the pulses.

SFT 12 Change the taps cn pulse forming delay lines to adjust
the spacing of microwave pulses.

Measure antenna pattern

PA 1l4a Set up and orient echo box with respect to radar antenna.
PA 15 (Same as PA 1llha).

PA 20 Use test console and standard microwave generator to
measure antenna pattern from echo strength produced in
radar receiver. Antenna is rotated and angle read from
protractor while signal strength is read frcm VIVM.

Category 4. Balancing Electronic Circuits by Component Adjust-
ment or Replacement:

TB 9 Adjust phasing potentiometer control knobs for minimum
signal voltages as read on a built-in meter. Adjustments
are made alternately on the two channels for best compro=-
mise minimum voltage.

SE 12 Set up and use a standard resistance decade box for
determining required circuit resistance by the subsci=
tution method to adjust oscillator output amplitude and
to balance modulator and amplifier.
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SE 15

S5G 7

SG 8

TGT 10

T™JT 3

SET 8b

SFT 13

SIT 5
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Set up and use a standard capacitance decade box for
determining required circuit capacitance by the substi-
tution method to adjust oscillator frequency and to
talance modulator end amplifier.

Balance push-pull audio or dc amplifiers by making adjust-
ments to resistance and capacitance decade boxes for
specified reedings on a VIVM connected to test points.
Adjustments mmst be made in sequence according to
specified procedure.

Set up and use a standard resistance decade box for
determining required circuit resistance by the substi-
tution method in order to adjust the dynamic gain and
balance of amplifier and to correct static balance of
amplifier.

Balance and adjust the gain of a push-pull dc amplifier
by meking adjustments to a pair of resistance decade
boxes. Adjustments are made in sequence according to a
specified procedure for specified voltages as read from
a VIVM connected to test points.

Adjust and equalize phase shifts of the test console
circuits by setting and adjusting controls according to
a specified procedure and reading voltages on a built=
in VIVM'

Balance a push=-pull dc¢ amplifier by gggustig% balancing
potentiometer control knobs for zero output (VIVM) with
zero input signal. Change vacuum tube if balance cannot
be obtained.

Balance and calibrate an af push-pull amplifier by making
screwdriver adjustments to potentiometers. Adjustments
are made to obtain specified voltages at specified test

points in the circuit using a VIVM as an indicating
instrument.

Balance the amplitude of pulses from pulse forming circuits
by selecting vacuum tubes of similar characteristics.
Seclect tubes by observing the output pulses on an oscillo=

scope after tube replacements.

Balance a dc amplifier by adjusting balancing potenti=

ometers (screwdriver). Adjustments are made to obtain

specified voltages at specified test points in the cir-
cuit using a VIVM as an indicating instrument.
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SKT 1
SKT 3
SIT 9
SNT ¢
SO0T 8
ROE 1
sub

ROE 2
sub

CONFHDENTAL

Balance & dc amplifier by making front panel knob adjust-

ments for specified built-in meter readings.

Balance a dc amplifier by substituting a standard resist=-
ance decade box for the fixed balancing resistor and
adjust decade box for amplifier balance as indicated on

built~in meter.

Balance a push-pull oscillator circuit by adjusting a
potentiometer (screwdriver) until a recording pen remains
zero centered as front ponel controls are tuned. A pair
of matched resistors must be connected to specified test
points before adjustment is made.

Adjust the zero balance of a dc amplifier by changing the
setting of a potentiometer (screwdriver) until the output
voltage as read on & VIVM is zero.

Balasice a dc amplifier by adjusting potentiometer (screw-
driver) settings according to prescribed procedure involv-
ing use of standard meters connected to test points.

Check and if necessary adjust a servo amplifier's balance
by setting an input potentiometer to a minimum, manipulat=-
ing balance potentiometer and observing a standard VIVM
to determine whether the output is zero or minimum.

Check and if necessary adjust a dc amplifier balance by
disconnecting an input signal, manipulating a balance
potentiometer and observing a standard VIVM to determine
whether the output is zero, or minimum.

Category 5. Checking and Adjusting Power Supplies:

Measurement of ripple voltage

TKT 3
SAT 3
SCT 2

Use a standard VIVM for checking the ripple voltage out-
put ¢f a regulated power supply.

Set up and use an ac VIVM for measuring ripple voltage
of dec power supply.

Set up and use an ac VIVM for measuring ripple voltage

of dc power supply. Because of high dc level of output
an auxiliary protective network shall be included between
the power supply and the VIVM,
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SET Tc¢ Use an ac VIVM to check ripplc voltage output of a regu=-
lated dc power supply. Observe that the maximum specified
ripple output is not erceeded for conditions of maximum
and minimum load current and maximum and minimum input
voltage.

SFT 17c¢ (Same as SET Tc).
SGT 3¢ (Same as SET 7c).
SHT Sc (Same as SET Tc).

SQT 5 Use a VIVM to measure the ripple voltage at the output
of a power supply.

SIT 3 Measure the ripple voltage of a regulated dc power supply
vith a standard VIVM. Ioad the power supply to full rated
load with & power decade resistance box before measurement is
made.

SMr 4 (Same as SLT 3).

SNT 4 (Same as SLT 3).

SOT 4 (Same as SLT 3).

RIE 9 Measure power supnly ripple wvoltage with a VIVM.

sub

Determination of regulation with variable input and/or variable
loads

TAT 6 Use test load resistor, bucking battery, and voltmeter
to determine power supply regulation as a function of
supply voltage variation. Use variac to vary supply
voltage between specified limits.

TKT U4 Set up and use an audio cscillator and a VIVM for determ~
ining the output impedance of a regulated pewer supply.
The oscillator must be connected to the power supply
through a special R-C network and a special voltage
calibration load.

SAT 5 Read VIVM to check regulation of dc power supply output
voltage as input voltage is varied.

SET Tb Check the voltage regulation of a regulated dc power
supply by verying the load resistance and then the
input voltage to the supply.

SFT 17b (Same as SET 7b).
SGT 3b (Same as SET Tb).
SHT 5b (Same as SET 7b).
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SLT

ro

SMr 2

sMT
SNT
SNT
SOT
SOT

N W PDw

z

sub

RILE 7
sub

RIE 8
sub

COINHDENTAL

Use a multimeter to measure power supply output voltages
after specified louds are set on a power resistance decade
box.

Adjust a potentiometer (screwdriver) until the output
voltage of & regulated dc power supply remains within
specified limits as the input voltage is varied with a
variac and the load is changed with a resistance decade
box.

Check and if necessary adjust the regulation of a dc
regulated power supply using & variac, decade nowver
resistance box, and built-in meters.

(Same as SLT 2).
(Same as SMT 2).
(Same as SLT 2).
(Same as SMI' 2).

(Same as SLT 2).

Use a power resistance decade box as a load, & seriles
connection of batteries as a bucking voltage, a VIVM,
a milliameter, and a variac to make power supply regue
lation measurements.

Meesure power supply output voltage at specified load,
as input voltage is changed with autotransformer.
Calculate per cent change of output voltage.

Measure a power supply output voltage as a function of
load resistance (decade box) variation.

c. Measurement of operation at specified input and load

RM 2
sJ 6
SJ 13
SN 6

Manipulate front panel control tc adjust dc output volt=-
age of special test set. Read output voltage on built-
in meter.

Replace fixed resistors and/or adjust variable potenti-

ometer (screwdriver) to adjust output voltages of a

rectifier power supply according to a prescribed procedure.

Adjust the output voltage of a power supply by adjusting
a resistance decade box for a specified voltage reading

on & built=in meter.

Adjust output voltage and ripple voltage to specifiea
values by adjusting potentiometers (screwdriver) or tape
ped resistors for correct output meter readings.
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TAT

TJT

TJT

TKT
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SET
SET

SFT

SFT
SGT
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SLT
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15

ro

Ta

17
17a

3a

5a
11
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Set up and use standard VIVM to measure pover supply oute
put voltages appearing at test points.

Adjust potentiometer for specified output voltage on
external voltmeter.

Adjust power supply potentiometer (screwdriver) until
output voltage as measured by standard multimeter is
a specified value.

Adjust a regulated power supply for correct output volt=-
age by making a screvdriver adjustment to a potemtiometer
while measuring the output with a standard VIVM,

Adjust two regulated power supplies for a minimum specified
difference voltage by alternately and in proper sequence
adjusting (screwdriver) two control potentiometers and read-

ing a VIVM.

Adjust a regulated power supply for proper output volteage.
Connect a special voltage calibration load to the power
supply output terminals. Vary a potentiometer control knob
for specified output voltapge es read on a built=in VIVM.

Adjust output voltage by meking screwdriver adjustment to
potentiometer. Set specified voltage as read on voltmeter
to three significant figures.

Set up and use a standard multineter for measuring power
supply output voltages.

Check and adjust a regulated power supply.

Adjust the output voltage of a regulated dc power supply
by meking a screwdriver adjustment on a potentiometer.
The adjustment cannot be made until a dummy loed of the
proper resistance is connected across the proper output
terminal.

(Seme as SET 7a).
Check and adjust a reguliated power supply.
(Same as SET 7a).
(Same as SFT 17).
SET Ta).
(Same as SFT 17).
(Game as SET 7a).

Check and if necessary adjust the regulation of a de
regulated power supply using a variac, decade power
resistance box, and builte-in meters.

[#]

(Same a
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SIT L
SMI 9
RIE 2
sub
RME 7
cub
RME 1
Carbon
DB 1
DB 2
DC 1
IC 2
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Adjust the output voltages of a regulated dc power
supply by adJjusting potentiometers (screwdriver) until
specifled voltages are read on a known accurate volt-
mever. Joad the power supply to full rated load with

a power decade resistance box before adjustment is made.
Reterence the built-in meters at the specified volteges.

Measure<g;dc voltage at test points with a stendard multi-
meter. If the voltage is not as specified vary a potenti=-
ometer setting until voltage 1s correct.

Connect a pcwer decade resistance box to power supply out-
put and adjust for specified current as read on a standard
milliameter. Adjust the power supply wvoltage adjustment
control (screwdriver potentiometer) and determine range of
adjustment possible as read on standard VIVM.

Use a laboratory standard voltmeter (1% accuracy) to
measure power supply output.

Adjust regulated power supply outputs with potentiometer

ngrewdriver[.

Pile regulator adjustments

Adjust carbcn pile regulator by adjusting rheostat,
magnetic core position, and pile pressure screw until out-
put voltage and regulation are as specified.

AdJjust and lock megnetic core with generator running at
specified speed and load so that rheostat can control
voltage tetween specified limits.

Adjust carbon pile regulator by adjusting magnetic core
position and pile pressure screw so that regulation is
as specified.

Adjust carbon plle core screw for prescribed no load
output voltage. Rheostat should be at specified setting.

Category 6. Connecting and Disconnecting Electrical, Pneumatic

TB 1k

and Hydraulic Fittings:

Shut down test equipment. Hydraullc, air, and electrical
power must be terminated in proper sequence and all lines
ard cabling between console and missile removed.

Make electrical cable connections between missile compone
ents.
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RM 1
RN
RR

2
RS
RT
RU 1
Rv 1
RWw 1
RX 1
SA 15
SB 19
sC 2
Sh 1
SE 1
SF 1
5G 1
SH 1
SI 1
SJ 1

CONFDENTAL

Make necessary electric cable connections between equip-

ment and special test se*. Set switches as prescribed.
(Seme as RM 1).

Remove unit from metal pressurized case after bleeding

air pressure and make necessary electrical cable con=-

S
——

nection.

Warm up unit.

Set controls as specified and insert desired crystals

into crystal sockets.

(Same as BR 1).

Make electrical cable connections between test console

and missile.

Make electrical and rf cable connections between test

console and missile components. Turn on equipment and

ovserve specified warme-up time.

Connect electrical and rf cables between test set con-

trol box and missile components. Terminate antenna

connections with_g;gpér dummy loads. Tunr on power and

observe prescribed warm-up time.

Make electrical cable connections between test bench

and missile components. Mount gyro on special tilt

table.

Turn power ON and observe prescribed warm=-up

tine.

Connect electric cables between test console and

missile.
pilot and observe prescribed warm-up times.

Shut down test equipment. Hydraulic, air and electrical

Turn on redic command equipment and the auto-

power must be terminated in proper sequence and all lines
aud cabling between test consoles and missiles removed.

(Same as SA 15).

Meke necessary electric cahle connections between the

missile component and test set.

Meke necessary electric cable connections between the

missile component and the test consoles.

(same
(Same
(Same
(same
(same
(same

as

as

as

as

as

as

SD 1).
SD 1).
Sh 1).
SD 1).
SD 1).
SD 1).
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SN 1

S0

DA

TET 1

cT 1
THT

TIT 2

TIT

RAE
sub
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Shut down test equipment. Hydraulic, air and electrical

povwer must be terminated in proper sequence and all lines
and cobling between test consoles and missiles removed.

Make necessary electric cable connections between the
missile component and the test consoles.

(Same as SN 1).
(Same as SN 1).

Make electrical cable and pneumatic connections vetween
missile components and test console.

Remove chagsis from cabinet and make necessary electric
cable connections.

(Same as TBT 1).

Make necessary electric ceble connections from test con-
sole to power sources.

Make electrical cable connections between the test con-
sole and the console test unit according to prescribed
procedure.

Shut down test equipment and disconnect cabling.

Connect electrical cables between missile components and
power source.

Category 7. Connecting and Disconnecting Microwave Fittings:

IA 5

™ 3

TB 12

™ 1

Meke necessary microwave, electric cable, and air hose
connectlons between the missile and the test comsole.

Meke all pneumatic, hydraulic, microwave, end electric
cable connections between the missile and the test
console.

Mrke necessary microwave, and electrical connections
between missile, test panel, and radar beam simulator.

Make necessary electrical cable and wavegulde.connections
between the test consoles and the recelver. Connections
should be made in proper sequence and accoxding to pre=
scribed procedures.

Connect and disconnect rf cables, energize and deenergize
relays, according to prescribed procedure vhile observing
synchroscope output.

Ce2l
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RF 2

SA 2
SB 2
SO 1
PA 1
PA 15a
I 1
TFT 1
TFT 6f
TGT 2
TGT 9e
REE 4
sub
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Make specified electrical and microweve connections

between control units and other missile components

Make necessary microwave, electric cable, hydraulic

hose, and air hose connections between the missile
components and test consoles.

(Same as SA 2).
Mount the missile tail section in a special test ctand

and connect output vaveguides of the rf console to the
missile antennae.

Make necessary microwave electric cable connections bee-

“ween missile components and test consoles.

Connect microwave equipment using rf cables and wave=-
guides.

(Seme as PA 1).

Make necessary microwave connections between microwave
source and test console.

Make microwave connections between radar beam simulator
and receiver.

(Same as TIT 1).

Make microwave connections between rf signal source and
receiver.

Make electrical and microwave cable connections and set
switches according to specified procedure to feed coded
pulse signals to circuit inputs. Observe indication of

signal lights.

Category 8. Making High Potential Voltage Checks or Insulation

SK 2

SL 2

Breakdown Checks

Connect high potential voltage leads from test panel
between cable connector pins and ground in order to

apply a dielectric breakdown test voltage to missile
cables. An indication of current flow as read on a

built=-in meter indicates failure of insulation.

(Same as SK 2).
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SN § Connect high potential. voltage leads from est panel to

PAT 9

cable connector pins and ground in order to apply a di-
electric breakdown test voltage to missile cables. An
indication of current flow as read on a builte-in meter
indicates failure of insulation. Potential is impressed
across test points through internal switching which is
done according to a specified procedure.

Set up and use VIVM with multiplier probe to check high
voltage supply.

Category 9. Making Mechanicel and Electrical Adjustments ol

RME 10
sub
RNE 1
sub
RME 6
sub
RME 11
sub
RME 12
sub
RNE 2
sub
RNE 3
sub

Synchros, Cownters, and Gear Trains (in Shoran-
type range cystems)

Set helipot limit switch operating point by loosening
a mechanical coupling: Manually rotate a gear train;
adjust and lock the position of a veeder-root counter
and a helipot.

Slew a servo-motor gear traln system by operating a
switch until a veeder=-root counter reads a desired
value.

Adjust the time delay of a pulse by manually rotating
mechanical counter coupled to a synchro generator until
the pulse is lined up with a desired marker, as dis-
played on a synchrosccpe. Determine if the counter
reeding corresponds to the specified pulse delay in
miles.

Adjust the pulse position and tracking relative to

marker "comb," as monitored on a synchroscope, by

adjusting potentiometers and gear trains, while read-
ing veeder-root counters. Use specified external
sync. on scone.

Rotate component resolver to adjust pulse position

relate to a marker "comb on synchroscope. Use
" H] e’

specified external "sync” on scope.

Put "range" into a servo system by rotating a control
transformer stator barrel (knob) according to specified

procedure.

Turn a veeder-root counter knob, until a light is ener=-
gized; then read counter.
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Loosen clamping screws which position an autosyn stator

barrel. Turn the stator barrel until minimum oq&gg&
voltage, as measured at test point with a standard VIVM,

is obtained.

6 Turn a veeder-root counter knob until maximum voltage

7

10

reading is obtained on a standard VIVM.

Use manual knob to set servo gear train into motion and
visually check counter to determine whether servo ampli=-
filer follows without oscillation.

Adjust servo system gear tralns by turning a knob until
two veeder-root counter readings are similar.

Sct & slewing switch and observe if gear trains move
smoothly and without jumping.

Category 10. Manipulating Test Console Front-Panel Switches

and Controls and Observing Go-No=-Go Indicators:

TA 1 Turn power switch on, and warm up console. Visually

TA

9

TB 13

=

& & &

1

Wi \O

o)

check indicator lights.

Set controls on test consoles and depress test start
switch. Observe elapsed time meter and go-nc=go indi=-
cators in the course of an automstically programmed
test. At specified times manually rotate missile to
vrescribed roll altitudes. Record go=-no-go indications.

Set switches, adjust contrcls and warm up radar beam
simdator. Adjust attenvators sc that specified out-
puts, in db, are obtained at some remote point; involves
simple arithmetic operations.

Set switch to energize power source and check presence
of voltage by observing tube [ilaments and listening for
blower operation.

Set a switch and observe prescribed warm-up time.

Observe control curface motion and determine if it is
in desired direction for proper operation.

Set up end warm up test console. Switch on missile
power and wait until prescribed warmeup period has
elapsed before operating delay switch.
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Set controls as prescribed. Observe control surface

movement.

Disconnect rf signal to missile by disconnecting coaxial
cable. Observe control surface movement.

Make a control function test by operating the control
panel at the Radio Commend transmitter and visually

inspect the response of the missile control surfaces
and other contiolled devices.

Turn on Radio Command equipment and observe prescribed
warm-up time.

Set up test consocle by throwing switches to prescribed
initial positions; turn on main power and wait for pre-
scribed waru-up time; then check indicator liights for
specified initial condition.

Set up a test console by throwing switches to prescribe-
ed initial positions; turn on mwain power and ohserve
varm-up time.

Check operation of missile component by observing indi-
cator lights on test console while push buttons or
switches cn missile control console are manipulated.

Connect electrical and rf cables between test set control
box and missile components. Terminate antenna connections

with proper dummy loads. Turn on power and observe pre=-
scribed warm-up time.

Execute missile commands by depressing push buttons on
controcl and check system operation by observing indicator
lamps on test set.

Observe movement of engine throttle as throttle commands
are executed at the Radic Command transmitter.

Observe the action of wheel brake discs as commands are
executed at the Radio Command transmitter.

Listen for solenoid switch, value action or delay timer
motor noise as commands are executed at the Radio Come
mend trensmitter.

Visually inspect all test equipment controls for the core
rect initial starting positon. More than one hundred
controls are checked.

(Same as SA 10).
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Tcest miscile component by manipulating test controls
according to a specified procedure and observe indicate
ing lamps for normal or abnormal indications.

(Same as SC k4).

Set controls and warm up test conscles. Throw switches
to initial positions.

VWarm up test console and observe counter, re-setting man-
ually if necessary. Throv switch to begin automatic
test. Observe go=no=go indicator lights.

Observe indicator lights and counter for location of
fault.

Shut dowvn console by throwing the switch.

Check for correct operation of test console by throwing
switches to start automatic self test and observe indi=-
cator lights.

Turn on power and varm up equipment.

Set switches as prescribed and observe relay positions.
(same as TBT 2).

Set reference and calibration voltages by making screw-
driver adjustments to potentiometers for specified built-
in meter readings, relay operations, and lamp indications.
Switches and push buttons are thrown in specified sequence.

Throw switches and depress push buttons while observing
indicator lights for proper operation.

Category 11. Operating Mechanical Test Equipment and Using Hand

Tools:

Pressurize compoaent housing

RL 2 Pressurize container with air at 5 psi.

RS

-

2

Reinstall unit in its cabinet and pressurize it to speci-

fied air pressure using a hand pump.

Viring, using soldering iron and pliers

SE 14 Remove and replace resistors and capacitors in missile

components using hand tools (soldering iron, etc.).
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Remove and replace resistors and capacitors in missile

components using hand tools (soldering iron, etc.).
(same as SF 11).

(same as SF 11).

(Same as SF 11).

Remove and replace a standard resistor using hand tools.

¢. Mechanical adjustments

RY 12

RW 22

SA 9

SB 11

SH 8

SM 2

SM &4

SM 5

SM 8

SM 9

SsM 1

Start a stop watch as a switch is thrown and move tilt
table to vertical position. Measure time required for
missile control surface meters to come to zero.

Adjust control surface dither signal amplitude by making
screvdriver adjustment of potentiometer until proper
amount of dither can be felt when control surfaces are
touched.

Adjust wing dither signal amplitude by making screwdriver
adjustments on & potnetiometer until the proper amount of
wing vibration is felt by hand.

Recage a free gyro by manipulation of mechanical controls
according to specified procedures.

Recage a free gryo by manipulating wheels and levers of
mecbanical controls accorling to specified procedures.

Use a standard dial indicator (center gage) to center
wing hubs within specified tolerances.

Manually relatch & spring loadaed mechanism by manipulae-
ting a special rod through a hole provided for the purpose.

Use a standard fish scale to measure spring tension in
order to check the adjustment of an arming mechanism.

Make adjustments to clearance gaps and motion limits of
precision mechanisms using standard screwdrivers, wrenches,
feeler gages, calipers and height gages.

Remove and replace springs and other small parts of pree
cision mechanisms using standard hand tools and special
fixturcs.

Adjust a torsion spring for the proper time rate of motion
of an actuating arm. lLoad the arm with test dead weights,
actuate a release trigger and time arm movement with a
standard stop watch. Adjust spring until time coincides
with that specified on a chart.
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Adjust altitude reference compensator by performing mechani-
cel (hand tool) adjustments in missile.

Position and read level bubble and protractor settings in

decalage gage. Set trim tabs in accordance with decalage
gage readings.

Adjust altitude reference compensator by front panel
manipulation on test console.

Secure arming wire loops to arming device latches on
test console.

Adjust total alleron movement with jam nut. Pin nut to
piston rod.
Adjust and lock aileron adjusting rod with groove pin so

that ailerons move the same amount on either side of mechanie
cal zero.

Set up a Graham variable speed drive to drive a potenti=-

ometer and/or a servo generator at specified speeds of
rotation.

Manually adjust a pressure limit switch for specified
actlvating pressure.

Adjust the limit switcli on a sine drive assembly by
adjusting a set screw until the unit cuts out at speci=
fied maximum frequency.

Adjust a thermostat's operation for a desired temperature
range.

d. Mounting missile end missile components in stands and installing
mechanical transducers

TA 2

TA 3

TA L

Place missile in test stand in proper attitude. Connect
missile exhaust to a muffler.

Install control surface transducers in sockets. Inspect
mating surfaces to maxe sure they are free from dirt or
foreign particles.

Set transducer protractor to servo gero: Insert control
susrface into socket opposite the transducer and menually
rotate to each extreme position. Note protractor dial
reading at each extreme and the midpoint. If necessary
loosen zero adjustment and rotate transducer until zero
coincides with midpoint.
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TB 1 Inspect missile for proper assembly and evidence of injury
of' mishendling. Install, position, and electrically ground
the missile in the missile test stand. Check switches for
coerrect initial position. Check for jumpers between speci-
fied points. Check log for previous servicing.

TB 2 1Install control surface protractors and mechanically zecro
indicators.

IC 9 Set up and use a vibtraticn test_stand to excite missile
rec iver at a specified frequency and amplitude during a
s¢ ies of functional tests.

RF 1 Mount control units in missile fram%gg.

RW 1 Make electrical cable connections between test bench and
missile components. Mount gyro on specisl tilt table. Turn
povwer ON and observe prescribed varm-up time.

RW 18 Disconnect autopilot gyros anfl substitute spare gyros mounted
on tilt table.

RW 19 1Install control surface protractors using specified procedure.

SA 1 Mount the missile control and power assemblies in the missile

test stand.
SB 1 (Same as SA 1).
SH 2 Mount free gyro unit on a special test table using appropriate

mounting adaptors and level the table before test.

SM 1 Mount missile component in special test stand; make hydraulic
line and electric cable connections; and install special pipe
plugs in specified hydraulic fittings.

DA 1 Mount and remove missile tail and nose components in test
console.

PAT 2 Use 0-4500 rpm variable speed motor, tachometer, and tache
ometer indicator, to activate relay interlock circuits.

Calibrating and adjusting altitude sensing devices and pressure
gages.

TB b4 Set up and use standard vacuum pump with associated gage,
tubing, and missile pressure probe adaptor, so that
missile high altitude operation may be simulated.

RW 8 Set up and use a special altitude simulator to check auto-
pilot response to changes in missile altitude.

RW 10 VMeasure missile altitude control by adjusting the altitude
simulator control and rotating the autopilot pitch_gyro
for null reading on a VIVM. For each gyro setting read
the corresponding voltage at a specified test point using
a standard multimeter.
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Calibrate a vacuum gege using a mercury manometer.

Calibrate a bourdon pressure gage Letween limits of

+ atmosphere using a mercury mancumeter.

Category 12. Performing Numerical Operations and Using Tables

and Graphs:

a. Performing arithmetic and algebraic operations

T 7

™ 6
TB 13

RU 3

RJ 13

SA 12

SA 14

SB 8
SE 9b

PA 15c¢

Compute system response parameters from recorded test

data. The computations involve simple algebraic or
arithmetic manipulation.

(Same as TB 7).

Set switches, adjust controls and warm up radar beam

simulator. Adjust attenuators so that specified out-
puts, in db, are obtalned at some remote point; in-

volves simple arlthmetic operations.

Compute peak power by performing simple algebraic opera-
tions lncluding logarithmic manipulations and use of duty
cycle concept.

(Same as RE 9).

Determine rate gain by performing simple arithmetic opera-
tions on known data.

Compute receiver sensitivity from dial readings and cable
perameters using simple arithmetic computations.

Ccmpute rate of missile "nose-over" from recorded test
date using simple arithmetic computations.

Read a voltage from a wing position potentiometer and
translate to degrees of wing deflection by use of a multi-
plying factor which is given to three significant figures.

(Same as TB 7).
(Same as TB 7).

Compute system response parsmcters from recorded test datsa.
The computations involve simple algebraic or arithmetic
manipulation, including use of logarithms.

Perform algebraic operation to determine power level from
meter reading, attenuator settings, and cable lengths.
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PA 18c

TFT Ge
TFT 10
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THT 7a
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E sub

é RIE 5
sub

£ : RIE 11

;ﬁ sub
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Add attenuator readings to obtain signal levels in db.

Perform algebraic operation to determine nower level from
meter reading, attenvator settings, and cable lengths.

Subtract known calibration constant from attenuator set-
ting to cdetermine rf input pover.

Use a synchroscope and special built-in discriminator to
measure frequency pulling of rf source by setting and ad-
Justing switches and controls, observing discriminator
output on synchroscope, and multiplying peak to peak ampli-
tude of this signal by a known calibration constant.

Apply an ac voltage of specified value to kXlystron repeller
and use a builte-in speciel discriminator in conjunction
with & synchroscope and VIVM to determine a frequency pul=-
ling calibration constant. This procedure includes setting
switches and controls, building a simple R-C network for
voltage dividing and coupling purposes, and performing
simple arithmetic computations.

Compute phase angle between two signals from measurements
of the displacement of the signal peaks.

Compute circuit impedence from recorded test daia. The
computations invclve simple algebraic or arithmetic
manipulation.

Calibrate an attenuator using a battery as input voltage
source and a high impedance, accurate volimeter as an out=-
put voltage indicator. Calculate the voltage attenuation
for each set of readings and compare with control knob
calibrations.

Check amplifier gain using a calibrated test input signel
and reading the amplifier output on built-in meters.
Compute voltage gain.

Meke simple arithmetic computations to determine reference
voltage settings.

Compute output voltage by performing simple algebraic
operations including logarithms.

Compute power supply regulation and output resistence
from test data using simple algebraic formulae.

Compute peak power by performing simple algebraic opera=-
tions including logarithmic manipulations and use of
duty cycle concept.
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Measure power supply output voltage at specified load, as
input voltage is chenged with autotransformer. Calculate
per cent clange of output voltage.

Calculate the velocity error of a tracking unit by synchro-
nizing end locking servo gear trains, manually adjusting
gear train counter readings, reading voltages, and perform-
ing a prescribed prccedure including simple arithmetic

ogerations.

Using and constructing tables and graphs

RE
RT
RM

RW

R0

SA
SB
80
S0

PD

RIE
sub

8
5
L

11

La
124

5d

10

Use charts or nomographs to transform test date.
(Same as RE 8).

Plot input and output voltages for various switch settings
to obtain family of gain curves. Compare obtained curves
with prescribed curves.

Plot rate gain for various switch settings to obtain rate
gain greph. Compare cbtained curves with prescribed
curves.

(Sarxe as RE 8).

Plot_recorded test deta on standard coordinate paper, con-
struct and measure the slopes of the curves.

Plot test data on rectangular ccordinate paper and cone-
Struct and find slopes of curves.

(Same as RE 8).
(same as RE 8).
(Same as RE 3).

Adjust standard microwave power attenuators by setting
control knobs to prescribed positions read from a graph.

Use graph to determine appropriate receiver output voltage.
(Samec as RE 8).

Category 13. Reading Schematic and Wiring Diagrams to Locate

Test Points:

RY 7 Read wiring and/or schcmatic diagrams to determine loca-

tion of test points within missile components.
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SE 16
SF 9
SH 7
SJ 10
SK 3
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S0 12
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Read wiring and schematic diagrams to locate test points

to which standard test instruments shall be connected.
(Same as SD 9).
(Sace as SD 9).
(same as SD 9).
(Same as SD 9).
(Same as SD 9).
(Seme as SD 9).

(Same as SD 9).

Category lk. Servicing and Adjusting Relays:

RW 9
TAT 3
™JT &4
SET 1
SIT 1
SFT 2
PAT 5
PAT G
RIE 6
sub

Actuate relays by applying a dc_voltage to specified
terminals and connector strips.

Adjust time delay relay for specified delay at normal
operating temperature.

Adjust a sensitive polarized dc relay for proper minimunm
activating voltage by adjusting relay contacts with pliers.
Successive adjustments must be made until activating volt=-
age, as measured with a VIVM, is within specified limits.

Visually check relay action between specified voltage

limits after encrgizing dc relays with a variable voltage
scurce,

Visually inspect all relay contacts for signs of pitting.
Dress contacts or replace relays if necessary.

Use a standard stop watch to measure the time delay of

time delay relays. Make mechanical adjustment (screve
driver) if necessary to adjust relays to specified time
delays.

Service relays to correct poor contacts, open coils, and

frozen contacts, using ohmmeter and simple hand tools.

Fire thyratron switch tube (by eliminating bias) to check

thyratron and associated relay operation check.

Measure minimum dc reley activating voltage, using stan-
dard VIVM. This is accomplished by increasing supply

voltage until relay is observed to close. 1If necessary

adjust screw on relay armature.
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Perform screwdriver adjustments of the voltage at which

a relay operates.

Remove a relay cover and force relay contacts into de=-

sired position. After performing prescribed operations
observe relay contact position and if necessary perform

potentiometer adjustment.

Reuove a relay cover and insulate the stationary contact
Trom the mcvable contact with pieces of cardooard.

Remove a relay cover and determine the position of con-

tacte.

Category 15. Setting Up, Using and Calibrating Frequency Meters:

Heterodyne frequency meters

RB

B8 B

8

TCcT

TGT

RIE
sub

1

2

4

11

Set up and use microwave heterodyne frequency meter to
measure frequency of signal source.

Culibrate a heterodyne frequency meter by zero-beating
against an internal crystal oscillator.

(Same as RB 2).

Calibrate an absorption type frequency meter and a micro-
vave spectrum analyzer (klystron oscillator) zgainst an
external frequency standard.

Set up and use a standard rf frequency meter to tune a
radar receiver to prescribed frequency.

Set up and use a secondary standard frequency meter to
calibrate a standerd rf frequency meter.

Check AFC operation by using heterodyne fregquency meter
in test unit to measure difference frequency. If neces=-
sary adjust coil tuning slug position until specified
frequency is obtainad. Set controls and switches to
prescribed positions.

Calibrate a test console FM deviation meter by applying
an externally generated pulsec signal of specified FM
deviation, pulse amplitude and width to jack; pertform
screvdriver potentiometer adjustment until prescribed
meter reading is obtained.

Calibrate a heterodyne frecuency meter by zero-beating
its output egainst an internal crystal oscillator signal.
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b. Absorption type frequency metey

RE 5 Calibrate an absorption type frequency meter end a micro-

RU 10

SA Lv

SB 12b

SO 5b
TFT Ga

TFT

RIE
sudb

9

”

(&)

wvave spectrum analyzer (klystron oscillator) against an
external frequency standard.

Set up and use a standard rf frequency meter to tune a
radar transmitter to prescribed frequency.

Use a coaxial frequency meter, a wattmeter bridge, and
bias supply meters to determine correct adjustments for
tuning a klystiron oscillator.

(Same as SA Lb).
(Same as SA 4b).

Check that radar receiver is tuned to frequency of signal
source.

Use a built.-in absorption type frequency meter to measure
frequency of microwave signal.

(Same as RE 5).

¢. LEPUT meter

SE 4
SE 17
sG¢ 2
sSMT 6
SLT 6
SNT 6
sor 6

Set up and use a standard FPUT meter for measuring signal
frequency.

Adjust oscillator frequency by adjusting capcaitor decade
box until desired frequency is indicated by EPUT meter.

(Same as SE L).

Set up and use a standard EFUT mcter to measure the fre-
quency of an af oscillator.

(seme as SMT G).
(Same as SMI 6).
(Same as SMT G).

Category 16. Setting Up and Using a Gpeclal Servo Analyzer:

RU 1k Set up and use a special servo analyzer to make frequency

response checks of an auto pilot.
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Make frequency response check of an auto pilot using a

servo analyzer to generate the input signal which is
varied in frequency and attenuated to keep the output
signal constant in megnitude. The magnitude of the out-
put signal is measured with an oscilloscope and the phase
shift with the analyzer phase meter.

Category 17. Setting Up and Using Oscillographic Recorders:

TA 6

TA 7
TA 8

8 11

TB 1lla

TB 11b

TC 7

R 5

SA 16

SB 6
SB 10

8 9

Set up and use multi-channel recording oscillograph to
record signals: Manually position transducers to speci=-
fied angular positions, and adjust recorder gain so that
prescribed pen deflection is obtained.

Set up a multi-channel pen recorder. Zero pens.

Interpret oscillogranh recordings to determine cause of
control system malfunctioning.

Set up and use a single channel recording oscillograph
to monitor af signals.

Set up, voltage calibrate, and use a single channel record-
ing oscillograph to determine rate of wing motion.

Use a single channel recording oscillograph to measure fre-
quency of an af signal.

Set up and use a multi-channel recording oscillograph to
monitor transient signals. Determine the system response
from the test records.

Set up and use standard multi-channel oscillograph to
obtain record of voltages which appear at designated
circuit points when rf input to miscile is disconnected
by disconnecting coaxial cable.

Set up and use a multi-channel recording oscillograph to
record wing positions during control system test. Each
channel must be calibrated (using internal calibration
circuit) and all pens zeroed pricr to time of test.

(same as SA 16).

Use a multi-channel recordirg os.illograph to monitor
continuous eignals. Compuvie system gain and phase angle
between two signals from measurements on test records. In
computing gain, frequency response of test equipment com-
ponents must be accounted for. The computations involve
simple algebraic or arithmetic manipulation.

Set up and use a multi=channel pen recorder to record
report and output siguals. Calibrate each channel using
internal calibrating circuits, and zero all pens used.
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Use a multie-channel reccording oscillograph to monitor
continuous signals. Compute system galn and phase angle
between two signals from mecsurements on test records.
In computing gain, frequency response of test equipment
components must be accounted for.

Set up and use & multi-channel pen recorder to record out-
put signalg. Calibrate each channel using internal cali-
brating circuits, and zero all pens used.

(Same as SH 6).
(Same as SH 6).

Set up and use a standard built-in pen recording oscillo=-
graph for monitoring ac and dc signals.

Set up and use a standard pen recorder to measure a dc
voltage.

Category 18. Set Up and Use Standard and Special Signal Generators:

RF generators

T

W H P H

8 % 8 B8RBREREEE

Set up and use a standard microwave signal generator.
(Same as RB 7).
(Same as RB 7).
(Same as RB 7).
(Seme as RB 7).
{Same as RB 7).
{Seme as RB 7).
(Seme as RB 7).
(Same as RB 7).

Set up and use rf signal generator and VIVM for signal
to ncise ratio tests.

Set up and use a VIVM and an rf signal generator with
prescribed modulation, for signal to nolse ratio tests.

Set up and use rf signal generator, and VIVM to determine
the magnitude of rf input to saturate receiver limiters.

Set_up and use a standard rf signal generator to supply
test signals to radio receiver. Read the input level
at which a prescribed receiver output is obtained.
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RU 2
PA 150
PA 17a
PA 18a
PA 19a
TCT 3
RBE 3
sub
RCE 1
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RDE 1
sub
REE 1
su
RIZ 6
sub
Audio
SB 9b
SE 8
PA 9
TKT 6
SIT 2u
SMT 11
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Set up and use a standard rf signal generator and a

crystal current meter to check the sensitivity of a

radar receiver. A dummy antenna load must be con=-
nected prior to this test.

Use standard microwave generator to determine radar

transmitter frequency by heterodyne action.

Use standard microwave signal generator to simulate
radar target echo signal.

Use standard microwave generator to measure sensitivity.

Use standard microwave signal generator to simulate
moving target.

Conpnect signal generator, and VIVM to specified points
within chassis signal generator cable with specified
resistor.

Set up and use a standard microwave signal generator.

(Same as REE 3).
sub

(Same as RBE 3).
sub

(Seme as RBE 3).
sub

(Same as RBE 3).
sub

frequency generators

Set up and use a standard audio oscillator as test signal
source.

(Same as SB 9).

Set up and use & standard audio generator for 2 - axis
modulation of synchroscope.

Set up and use a standard af signel generator and VTVM
to adjust an af reference signal voltage. Make adjust-
ment by varying a potentiometer for specified voltage
indicated on a VIVM.

Use audio oscillator and VIVM to determine frequency
response.

Set up and use a standard af oscillator as a test signal
generator.
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RKE 3
sub
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Set up and use a standard af oscillator as a test signal
generator.

Use a standard af signal generator and & standard multi-
meter to adjust the phase shift of a demodulator. Change
the setting of a trimmer capacitor (screwdriver) until
the voltage rcad on the multimeter goes through a maxirum
value.

Set up and use an audio generator as an accurately cali=-
brated horizontal sweep voltage for synchroscope.

generators

Set up and use standard pulse generator for triggering
purposes.

Set up and use a special dual channel video pulse generator
for triggering a pulse signal generator.

Set up and use a special coded video pulse pair generator
for triggering a microwave signal generator (only one
front panel control involved).

(Seme as RB 10).
(Same as RB 11).
(Seme as RB 10).
(Same as RB 11).
(Same as RB 10).
(Same as RB 10).
(Same as RB 10).
(Same as RB 11).
(same as RB 10).
(same as RB 10).
(Same as RB 11}.
(Same as RB 10).
(Same as RB 11).
(Same as RB 10).
(Same as RB 11).
(Same as RB 10).
(Same as RB 11).
(Same as RB 10).
(Seme as RB 11).
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sub
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sub

sub

GO

LS
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Adjust a special pulse generator for output pulses of
required level, magnitude, stebility, and shaspe. Adjust-
ments inveive potentiometer control knobs which are set

for prescrived meter readings and correct output wave
shapes.

Adjust a speciasl pulse generator for output pulses of
required magnitude, stability, and shape. Adjustments
involve potentiometer control knobs vhich are set for
prescribed meter readings end correct ocutput wave shapes.

(Seme as SA 6).
(Same as SA 6).

Set up and adjust a standard pulse generator for output
pulses of specified width, frequency and amplitude as
viewed on an oscilloscope.

Align a pulse generator according to specified procedure.
A step-by=-step procedure must be used and correct sequence
of operations is very critical.

Set_up and use a special dual channel video pulse generator

for triggering & pulse signal generator.

Set_up and use a special coded video pulse pair generator
for triggering a microwave signal generator (only one
front panel control involved).

(Same as REE 4).
sub

(Same as RBE 5).
sub

(Same as REE k).
sub

(Same as RBE 5).
sub

(same as PEE 4).
sub

(seame as REE 5).
sub

(same as RBE 4).
sub

(same as RBE 4).
sub

(same as REE 4).
sub
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RME L Calibrate a special marker generator by adjusting potenti-
cmeters until markers and pulscs appearing on a synchro=
scope have desired spacing and position.

d. Rf attenuators

SA 8 Adjust standard microwave power attenuators by setting
control knobs to prescribed positions read from graph.

S0 9 (Same as SA 8).
SB 16 (Same as SA 8).

TFT 64 Adjust ouiltein rf attenuator until specified if output
is obtained as read on a built-in VIVM.

TGT 94 (Same as TFT 6d).

Category 19. Testing and Adjusting Free and Rate Gyros:

SH 3 Set up and use a sine-drive table for vibration of a
gyro unit during maintenance check.

SI 4 Mount rate gyro unit in special pendulum test fixture
and use pendulum according to prescribed procedure for
acceleration testing of unit.

SI 7 AdJjust a rate gyro for sensitivity and dynamic balance.
The adjustment involves screwdriver adjustments of
magnetic circuit air gaps using a pen recorder as indi-
cating instrument. The gyro is accelerated by a Pendulum
Test Fixture.

Category 20. Timing with Stopwatches:

TC 8 Use a stop watch to determine delay times by timing the
period between the manual switch actuation and relay
contacts closing.

RY 2 Use stop watch to determine time required for voltage,
as indicated on built-in meter, to go from maximum to
minisum.

RT 5 Use a stop watch to time the period of application of
control function (throwing switch).
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RV 5 Use a stop watch to measure the turning rate of a con-
trol synchro.

RW 12 Start a stop watch as a switch is thrown and move tilt
table to vertical position. Measure timc required for
missile control surface meters to come to zero.

PA 19b Use stop watch to time sequence of signal application
and removal.

THT 3 Use a stenderd stop watch to calibrate an elapsed time
meter.

SCT 1 Measure the time delay interval with a standard stop watch
- after actualion of a time delay relay.

SCT 2 Use an accurate chronograph to check the calibration of
an elapsed time meter.

SFT 16 Use & stop watch tc time delay interval of a relay. Set
relay for proper delay interval by mechanically adjust-
ing delay control.

SHT 3 (Seme as SET 2).
SHT 4 (Seme as SFT 16).

SQT 3 Calibrate an elapsed time meter using a standard stop
watch.

SQT 6 Use a standard stop watch to measure the delay interval
of a time delay relsy.

SPT 2 Use a standard stop watch to measure the time delay of
time relays. Make mechanical adjustment (screwdriver)
if necessary to adjust relays to specified time delays.

Category 2l. Using and Calibrating Simple Meters to Measure
. Voltage, Current, and Resistance:

RA 2 Use standard voltmeters to measure voltages at test
points. Determine if measured voltages are within 5%
of specified values.

RB 3 Use external crystal detector and milliameter to measure
high frequency current.

RD 4 Use a standard voltmeter to measure voltage available at
test point after connecting test load resistor.

RF 4 Use a multimeter to make continuity checks.

,.;mwsm%mw g
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Use a standard voltmeter to neasure voltages appearing at
test points.

Use a standard milliamete; to measure current at iest
point.

Use a calibrated microammeter to read current.

Calibrate a microammeterby determining necessary series
calibrating resistance; use ammeters, potentiometers,

and battery connected to test puints as specified; measure
resistance value with ohmmeter.

Use a standard voltmeter to measure the voltage available
at a test point after comnecting a test load resistor.

Set up and use standard VIVM to measure output voltage for
switch positions.

Use built=in voltme@gz to determine maximum and minimum
values of a slowly varying voltage.

Set up and use standard VIVM to measure ac output voltage.

Set up and use rf signal geperator and VIVM for signal
to noise ratio tests.

Set up and use a VIVM and an rf signal generator with
prescribed moduiation, for signal to noise ratio tests.

Set_up and use rf signal generator, and VIVM to determine
rf iaput to saturate receiver limiters.

Set up and use a VIVM and a standard multimeter to
measure voltages appearing at designated test points.

Set up and use a VIVM to measure voltages appearing at
designated test points. Before connecting meter, shunt
the test connectors with a demping resistor of orescribed
value.

Set up and use a standard VIVM to measure voltages at
specified test points.

Set up and use a standard VIVM to measure voltages at
designated test points.

Set up and use a standard ac VIVM to check voltages
appearing at designated test points.

(Same as RS 10).

Check wiring continuity of missile components with stand-
ard ohmmeter using terminal strips and cable comnectors.
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Measure voltages at specified test points with a multi~
meter as commands are executed at the Radio Command
transmitter.

Set up and use a standard VIVH for ac voltage measurements.

Use_a standard multimeter for checking circuit continulty
and/or circuit resistance velues. Record values and com=
pare with normal values specified.

(Same as SB 7).

Set up and use & standard VIVM for measuring voltage at
specified test points.

Set up and use standard multimeter for making voltage
measurements.

(Same as SE 7).
(Same as SC 1).
(Seme as SB 7).
(Same as SB 7).
(Same as SB 7).

Set up and use a standard Kelvin Bridge ohmmeter for
meking precise resistance measurements.

(Same as SC 1).
(Seme as SC 1).
(Same as SC 1).
(Same as SB 7).
(Seme as SJ 9).
(Seme as SC 1).

Use a standard VIVM to measure dc voltage appearing at
test points.

Perform continuity checks from junction box terminals
to specified test points using wiring diagram and multi-
meter.

Use a standard ammeter to read magnetron current available
at test point.

Adjust carbon plle regulator by adjusting rheostat, magnetic
core position, and plle pressure screw until output voltage
and regulation are as specified.
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Adjust and lock magnetic core with generator running at
specitied speed and ‘oad so that rheostat can control
voltage between specified limits.

Adjust carbon pile regulator by adjusting magnetic core

position and pile pressure screw so that regulation is
as specified.

Adjust carbon pile core screw for prescribed no load

output voltage. Rheostat should be at specified
setting.

Adjust potentiometer for specified output voltage on
external voltmeter.

Adjust AGC delay potentiometer for specified voltage at
test point as measured by VIVM. Set up and use audio
oscillator and microvolter to furnish specified input
signal.

Use_ohmmeter to measure resistance to ground at speci-
fied test points within the chassis. Compare with
prescribed velues.

Connect and use variac to adjust line voltage.

Set_up and use a direct reading, built-in VIVM for measur-
ing PRF, and FM deviation of input signal.

Measure FM phase of microwave signal with respect to beanm
nutation by setting and adjusting switches and controls,
reading a built-in VIVM, using specially prepared tables
and a specified procedure.

Use a standard multimeter for checking circuit contunity.

Calibrate built-in ac VIVM*'s. Set up and use a standard
audio oscillator or dc laboratory power supply as volt=
age source. Adjust calibrating potentiometer (screw-
driver) until VIVM reading is the same as the input volt-
age as indicated on a known accurate voltmeter.

Connect a Millivac meter to specified test points and
read output voltage.

Calibrate a built=in VIVM using another VIVM and an audio
oscillator according to specified procedure.

Use a variable voltage source and & known accurate volt-
meter to check, calibrate, and zero a voltmeter.

Cb5

CONFIDENTIAL




1 WESFETRA I o e

SET L4
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Warm up and "zero" a vacuum tube voltmeter; calibrate each
ac and dc voltage range with variable voltage sources and
known accurate voltmeters.

Use a multimeter to check the range of output voltage
adjustment possible by varying a front panel control.

Use a multimeter to check circuit resistance and wiring
continuity.

Use a variable voltage source and a known accurate volt-
meter to check, calibrate, and zero a voltmeter.

- — et s et ey -

an electronic circuit and compare with specified values.
Tolerance is ten per cent of specified voltages.

(Same as SET 6).
(Same as SFT 1).
(Same as SFT 1).
(Same as 3ET 6).

Set up and use a sensitive VIVM to check the ripple volt=
age output of a demodulator.

Set up and use a VIVM for checking output level of af
oscillators.

Calibrate all panel meters with a variable voltage supply
and a known accurate two per cent voltmeter.

Set up and use a VIVM to measure voltages at test points.
Compare values with specified voltages.

Use a multimeter to check circuit continuity and resise
tance values which are compared with specified resistance.

Use a VIVM to measure the ripple voltage at the output
cf a pover supply.

Use a multimeter to measure power supply output voltages after
specified loads are set on a power resistance decade box.

Use a multimeter to read voltages at test points and come
pare values with specified voltages.

Check and calibrate if necessary all voltmeters and
VIVM's using a known accurate 0.25 per cent voltmeter.

Check an amplifier gain by applying an af signal of
specified voltage to the input terminals and reading
the output voltage on a standard VIVM.
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Check and calibrate if necessary all voltmeters and
VIVM's using a known accurate 0.25 per cent voltmeter.

Measure & dc voltese at test points with a standard
multimeter. If the voltage is not as specified vary
a potentiometer setting until voltage 1s correct.

Use a standard multimeter to read voltages as speci-

fied test points. Compare readings with specified
values.

Calibrate voltmeters with a known accurate (.5% volt-
meter and a dc power supply.

Use varioble dc voltage source to apply test voltage in

Junction btox with a multimeter.
Use multimeter to check tube filament voltage.
Use multimeter to check dc supply voltage.

Set up and use VIVM to measure voltages at specified

test points.

Use built-in weters to measure current and voltage.

Set up and use a built-in VTVM to measure voltages.

Use a standard voltmeter to measure voltages appearing

at test points.

Use a bullt-in meter to measure current.

Set up and use a VIVM for dc voltage measurement.

Set up and use & VIVM to measure the voltage avallable

at test point.
Manipulate a potentiometer to determine whether output

voltaege as measured at test point with standard VIVM,
is a minimum.

(Same as RNE 8).
sub

(Same as RNE 8).
sub

Cc-k7

CONFIDENTIAL

PR




CONFIDENTAL

Category 22. Using Capacitor and Resistor Decade Boxes for Tune-
ing and Aligning Electronic Circuits by Component
Substitution:

SE 12 Set up and use a standard resistance decade box for detere~
minimg required circuit resistance by the substitution
method to adjust oscillator output amplifier and to
balance modulator and amplifier.

SE 13 Set up and use a standard capacitance decade box for deter-
mining required circuit capacitance by the substitution
method to adjust oscillator frequency and to balance
modulator and emplifier.

SE 19 Adjust the cut-off frequency of a lovw pass filter by
adjusting a pair of decade capacitances for specified
voltages as read on a VIVM connected to test points.

SF 10 Set up and use a standard resistance decade box for deter-
mining required circuit resistance by the substitution
method for adjusting amplifier gain and limiter limits.

SG T Set up and use a standard resistance decade box for deter-
mining required circuit resistance by the substitution
method to adjust dynamic galn and balance of amplifier

- and to correct static balance of amplifier.

SI 8 Tuwre the rotor winding of a gyro pick-off synchro by
adjusting a capacitance decade box for & specified
voltage as read on a built-in voltmeter.

SJ T Set up and use a standard resistance .ecade box for deter=-
mining required circuit resistance by the substitution
method to adjust regulated power supply output.

SAT & Tune Wein bridge oscillator by changing fixed tuning
capacitors. When required values are found install
permanently.

AT gnpr ey
.

SFT 14 Tune an af band pass filter by replacing filter capacitors
to obtain a maximum output signal from the filter at a
specified frequency. Measure signal output with a VIVM
using a standard sine-wave generator os input signal
source.

Category 23. Using Synchroscopes and Oscilloscopes:

TB 10 Set up and use a standard oscilloscope for monitoring
af signals.
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Set up and use a standard oscilloscope to determine the

phase relationships between two af signals.

Interpret Lissajous figures as viewed on an oscilloscope

screen in terms ol the phase angle between two signals.

Set up and use a synchroscope for monitoring a video

signal.

Set up and use a synchroscope to measure signal to noise

ratio.

Set up and use a synchroscope to measure pulse widths.

Set up and use a synchroscope to monitor and determine

frequency of a pulse source.

Set up and use a synchroscope to monitor pulse signals.

Set up and use a synchroscope to monitor the coincidence

of two pulse groups. Adjust delay by turning knob until
coincidence occurs.

Set up and use & synchroscope to monitor and measure
pulse amplitude, width, =nd spacing.

Set up and use a synchroscope to compute signal tc noise
ratio.

(Same as RE 3).

Set up and use a synchroscope to monitor and determine
frequeacy of a low frequency pulse source.

(Same as RD 6).

Set controls as prescribed., Set up and use standard

oscilloscope to monitor ac signal.

Set up and use standard oscilloscope to monitor ac signal.

Observe signal on scope while removing rf input to missile
by disconnecting coaxial cable.

(Same as RP 4).

Set up and use a standard oscilloscope to meke frequency

response checks of an auto pilot.

Use a standard voltmeter to voltage calibrate an oscillo=

scope.
Set up and use a standard synchro-oscilloscope for moni=

toring microwave pulses.
Determine phase relationship between two signals.
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Set up and use a standard oscilloscope.

Interpret Lissajous figures as received on oscilloscope
screen, in terms of phase angle between two signals.

Set up and use a standard synchro=oscilloscope for
wonitoring microwave pulses.

Set up and use a standard oscillo=-synchroscope for pulse
monitoring. Accurately sketch pulse shapes. Compute
pulse shape parameters by measuring pulse, height and
width. Simple arithmetic and algebraic manipulations
are involved.

(Same as SB 13).
(Same as SB 17).

Set up and use an oscillo-synchroscope for measuring volt=-
ages of microwave pulses. Calibrate scope for voltage,
using an internal calibrating circuit.

Set up and use a standard oscilloscope for monitoring
continuous wave signals.

(Seme as SB 9).
(Same as SB 9a).
(Same as SB 9c).

Correct an audio amplifier for phase shift by adjusting
a decade capacitance for a specified Lissajous patiern
as viewed on an oscilloscope.

(Same as SB 9).
(Same &5 SB 9a).
(Same as SB 9c).
(Same as SE 3).

Manipulate test console controls to test missile com-
ponent according to a specified procedure and observe
oscllloscope to determine necessary adjustments.

e ———————

(same ae SE 3).
(Seme as SB 13).
(Same as SD 8).

Set up and use a synchroscope to measure frequency by Z-
axis modulation.
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PA 14b Use special test console oscillcscope to observe pulse
wave forms.

PA 18b Use specicl test console oscilloscope to observe signal
and noise during a receiver sensitivity check.

PA 19c Use special test console oscilloscope to observe pulse
coincidence.

PA 21 Set up end use synchroscope to measure pulse spacing.

PA 22 Adjust time delay by performing screwdrive: adjustment
of potentiometer while pulses are viewed on synchroscope.

DE 2 Set up and use a standard oscilloscope.

g

Adjust horizontal and vertical channel potentiometers so
that specified input signals give specified output as
indicated by observing a direct~coupled oscilloscope.

TAT L4 Set up and use standard oscilloscope to monitor power
supply output and determine presence of undesired
oscilletions. Use serles blocking capacitor for high
voltage isolation.

TAT 7 Set up 2nd use standard oscilloscope to measure power
supply output ripple voltage.

i 5

: TBT L4 Set up and use synchroscope with a high frequency probe
to monitor pulse wave forms. Compare waveforms obtained
with descriptions or photographs in manuasl. If neces=-
st.cy perform potentiometer (screwdriver) adjustment.

TFT 3 Set up and adjust synchroscops sweep lengths (merker
intervals) by performing screwdriver adjustment of tune
ing capacitors.

T e
.

TFT 4 Set up and use synchroscope to measure separation between
pulses and pulse groups.

TFT 5 Set up and use synchroscope to observe pulse shape,
jitter, and amplitude variations from pulse to pulse.

TFT 8 Set up and use & synchroscope, and builtein rf attenuator
to determine modulation, in db, of input signel by detere
mining db difference between modulation peaks and valleys.

THT 5 Set up and use a standard buili~in oscilloscope to monitor
ac and dc steady state signals.

%

5
;5..

g

S

e

3

e

THT ¢ Set up and use a standard oscilloscope to determine the
phase angle between two af signals.

THT Ga Interpret Lissajous figures as viewed on an oscilloscope
screen in terms of phase angle between cwo signals.

C-=51

CONFIDENTIAL




B4y d

a

X

ﬂﬁwmyﬁmw

p

THT 7
TKT 7
TKT 8
SAT 6
SAT Ga
SBT 2
SBT 3
SBT 5
SDT 1
sDT 2
SDT 2a
SET 8a
SFT 6
SFT 7
SFT O

CONFDENTAL

Set up and use a dual-beam oscilloscope or a standard
oscilloscove with an electronic switch to determine the
phase angle between two af signals.

Use a stendard af signal generator and a standard oscilloe~
scope to calibrate a phase shifting network.

Interpret Lissajous figures as viewed on an oscilloscope
screen in terms of phase difference between the two signals.

Set up and use an audio oscillator and an oscilloscope to
determine the frequency of an af test signal.

Interpret Lissajous figures in terms of frequency of test
signal.

Set up and use a standard oscilloscope for viewing micro-
wave pulses and measuring pulse amplitude.

Calibrate an oscilloscope for voltage measurement using
an internal calibrating circuit.

Adjust a blocking oscillator cathode bias (screwdriver
adjustment of potentiometer) for clean reliable output
pulses. The oscillator is driven with an external pulse
generator and the output is viewed with an oscilloscope.

Set up and use two oscilloscopes to compare the phase
angle between two 50 cycle per second modulated rf signals.

Set up and use an oscilloscope to view a signal modulated
pulse and adjust the pulse modulator for specified per
cent modulation.

Compute the per cent modulation of a modulated pulse by
comparing modulated area to the unmodulated area of the
pulse as viewed on an oscilloscope.

Set up and use an audio oscillator as a test signal source.
Apply a signal of specified amplitude to an af amplifier.
Set up and connect a VIVM and an oscilloscope to the out-
put terminals of the amplifier to monitor the output
signal. Observe the output signal for amplitude and pree-
sence of distortion at maximum setting of amplifier gain
potentiometer.

(Seame as SAT G).

Set up and use an oscilloscope to check the operation of
a counting circuit by comparing the number of pulses
viewed at specified test points in the circuit.

Check the amplitude and width of microwave pulses using
an oscilloscope and a VIVM,
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Aligh a multivibrator circuit to obtain output pulses of
specified width. Pulse width is varied by making potenti-
ometer Lgcrewdriver) adjustment while observing an oscillo=

8cope.

Set up and calibrate an oscilloscope for frequency using
an external frequency standard. Use the oscilloscope for
checking pulse spacing sequence.

Check a calibrated voltage attenuator for circuit linear=-
ity. Apply microwave pulses to the input terminals and
view the output pulses on an oscilloscope. Note any
changes in waveslcpe, amplitude, or pulse rise time. Re=
peat test for each attenuator control position.

Measure the phase angle between two af signals using an
oscilloscope.

Interpret Lissajous figures as viewed on an oscilloscope
in terms of the phase angle between two signals.

Set up and use a dual gun, linear sveep, and a single gun,

circular sweep, oscilloscopes. Set-up involves performing

potentiometer (screwdriver) adjustments according to speci=-
fied procedure.

Set up and use standard oscillo=synchroscope to monitor
wave forms appearing at test points and within the chassis.
Compare actual waveforms with pictures o’ normal waveforms
for amplitude and shape.

Set up and use a synchroscope to measure receiver signal
to noise ratio.

Set up and use a synchroscope to monitor pulses and to
measure pulse amplitude.

Set up and use a synchroscope to monitor ccincidence of
+770 pulse groups. Aajust deluy by turning knob until
coincidence occurs.

Adjust potentiometers (screwdriver) so that waveforms
viewed on a synchroscope have desired peak to peak
amplitude, and slope.

Set up and use & synchroscope to monitor and measure
pulse amplitude, repetition rate, width and spacing.

Set up and usc a synchroscope to monitor microwave pulses
and measure pulse width, amplitude, and spacing.

Determine oscilloscope probe multiplying factor, using in-
ternal calibrating voltage.
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Set_up and use a synchroscope to monitor and measure
pulse width and amplitude.

Determine oscilloscope probe multiplying factor, using
internal calibrating voltage.

Set_up and use a synchroscope to measure pulse amplitude,
width, rise time, and spacing.

Set up and use a synchroscope to determine low frequency
PRF by using an externally calibrated sweep and cbserve
ing the numr~r of pulses.

Voltage calibrate a synchroscope using an internal cali-
brating circuit.

(Same as RKE 1).
sub

Set up and use a synchroscope to monitor pulse waveforms.

Use a synchroscope to compare the frequency of two non-
sinusoidal signals by applying one to the signal input
terminals and other to the extermal "sync" terminals and
observing if stable pattern is obtained.

Set up and use a synchroscope to monitor pulse waveshapes
from the Range Tracker. If necessary adjust a potenti-
ometer to obtain desired waveshape.

Set up and use a synchroscope in conjunction with a pedestal
generator to determine if a tracking pulse remains within
pedestal limits, and at the same time inspect a relay for
correct contact position.

Set up and use an oscilloscope to monitor power supply

ripple voltage.
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APPENDIX D

HANDLING, ASSEMBLY AND SERVICING: GENERAL TASKS AND
ASSOCIATED BEHAVIOR STATEMENTS, MISSILE CONSIDERED SEPARATELY

General Task TA-=-Handling and Transfer

TA 1 Assenmbling and disassembling missile containers with a pneu=-

matic wrench and special hand tools.

TA 2 Attaching slings and sling lifting attachments to a missile,
missile sections or missile containers by hand and with hand

tools.

TA 3 Bleeding low pressure air from missile containers by releas=~

ing Shraeder valves.

TA 4 Lifting and carrying missile sections and missile containers

by hand.

TA 5 Attaching grounding wires to missile sections and containers

for safety during handling.

TA 6 Inspecting the external surfaces of a missile and missile
parts for indications of damage or flaws.

TA 7 Inspecting the position of a booster separation switch.

TA 8 Lifting and transporting a missile or missile sections with

a forklift truck and/or a forklift crane.

TA 9 Lifting and transporting a missile or missile sections with

an electrically powered hoist.
TA 10 Pressurizing containers with a low pressure air supply.

TA 11 Removing a missile or a missile section from a container or
inserting a missile section into a container by manipulating

canning stand levers, rams, etc.

TA 12 Removing and replacing missile sections and parts in containers

by hand.

TA 13 Removing and replacing missile sections in containers with
an electrically powered hoist.

TA 14 Removing and replacing supporting devices and packing in
containers by hand with hand tools.
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TERRIER

Securing straps and braces around a miscile, missile sectionms,
or missile containers.

Inspecting the position of a safe-and-arm device.
Setting a safe-and-arm device with a special tool.

Transporting a missile or missile sections by hand oa a
stand, dolly or hydraulic-lift hand truck.

Inspecting propulsive grain for cracks.

General Task TB-~Assembly

Aligning and mating missile sections by manipulating assembly
stand levers, roll cages,etc.

Attaching and detaching wings and rollerons by hand and with
snap=-ring expanders.

Cleaning missile section mating surfaces.

Attaching grounding wires to missile sections for safety
during assembling.

Inspecting the external surfaces of a missile and missile
parts for indications of damage or flaws.

Inspecting the position of missile parts for accuracy of
assembly.

Lubricating missile section mating surfaces.

Mating missile sections by turning locking rings with a
specially designed spanner wrench.

Reading mechanical essembly drawings.

Securing missile sections to an assembly stand with straps.
Inspecting the position of a safe-and-arm device.

Setting a safe-and-arm device with a special tool.

Installing and assembling missile parts by hand with hand
tools:

screws, spacers, and washers screwdriver

pins strap wrench

locking rings speclal designed spanner
snap rings wrench

hydraulic and electrical snap ring expanders

line protectivc caps safe=-and-arm tool

assembly-test stand
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Task TCe«Evacuating and Charging a Missile Hydraulic System
by Means of a Vacuum Pump Hydraulic Charging Unit
and a Source of High Pressure Air

Connecting and disconnecting electrical cables, between an
hydraulic charging unit and a power supply in preparation
for charging a missile hydraulic system.

Connecting and disconnecting high pressure air lines between
an hydraulic charging unit and a source of high pressure air.

Connecting and disconnecting high pressure hydraulic lines
between an hydraulic charging unit and a missile.

Opening and closing valves and setting switches to prescribed
positions with reference to sight gages and pressure gages to
£i1) the fluid reserveoir in an hydraulic charging unit.

Opening and closing valves and setting switches to filter
hydrawlic fluid in a charging unit; timing the filter opera-
tion.

Opening and closing valves and setting switches on an
hydraulic charging unit with reference to gages to evacuate
a missile hydraulic system; cycling a missile hydraulic pump
by alternating the position of a toggle switch on & charging
unit; timing the evacuation operation.

Opening and closing valives and setting switches on an
hydraulic charging unit with reference to a temperature
gage and a temperature-pressure compensation chart to
charge a missile hydraulic system.

Cycling a missile hydraulic pump by alternating the position
of a toggle switch on an hydraulic cherging unit during
hydraulic charging.

Checking the position of a missile sump low pressure piston
with & speciel measuring device to check the functioning of
a charged missile hydrauvlic system.

Task TDe«Charging a Missile Sump with High Pressure
Nitrogen from Pressurized Bottles

Connecting and disconnecting high pressure air lines between
a nitrogen storage bottle and a missile.
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TD 2 Opening and closing nitrogen supply valves with reference
to pressure gages, ambient temperature gages and a temperature-
compensation chart to charge a missile sump.

Task TE--Charging e Missile High Pressure Air Storage Bottle

1 Removing and replacing a missile section casing by hand and
with hand tools in preparation for missile servicing.

3 H

2 Connecting and disconnecting high pressure air lines between
e nitrogen storage bottle and a missile.

3 Setting a firing pin by hand; disconnecting a plug during
missile servicing.

H B

Closing an air circuit valve with a screwdriver in preparation
for charging a missile ailr storage bottle.

=

Opening and closing a nitrogen supply valve with reference
to pressure gages, an smbient thermometer and a temperature-
pressure compensation chart, to charge a missile air storage
bottle.

H

Locking an air volve closed by hand and with a special Jack
upon completion of charging a missile air storage bottle.
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General Task RA--Handling and Transfer

Attacting a tow bar to a missile.

Attaching and detaching truck bed tie-down cables, chaina
and supports by hand and with hand tools.

Attaching slings cnd sling lifting attachments to a
missile or missile conteiners by hand and with hand tools.

Bolting struts within a missile and securing bolts with
pins and safety wire to permit a missile to be hoisted
on slings.

Cranking a missile Ly hand to a decanning position on a
truck DLed.

Detaching container straps from around a missile.
Directing crare operators with hand signals.

llandling guy wires to control a missile container 1id as
it is 1ifted by a crane.

Inspecting propulsive grain for cracks and tightness.

Positioning a missile on jacks, or with a special 1lifting
rig, with reference to inclincmeters.

Lifting and transferring a missile and missile containers
with a crane.

Lifting the covers from missile containers with a crane.

Lifting, positioning and locking submarine hangar tracks
by hand.

Releasing missile contalner catches by hand.

Unlocking and removing a combination lock to open a missile
container.

Removing or placing mlissile parts and components in wooden
crates und storage cans.

Removing lock rods by hand from missile containers.
Removing packing materials by hand from a missile container.

Stowing missiles in submarine hangars by operating a control
panel with stopwstart buttons, 3-position valves, a hand
wheel, and gages.

Transporting missiles by truck and/or trailers.
Transporting missiles on dollies by hand.
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Transpcrting porteble lewnchers with trucks and/or jeeps.

Transporting portable servicing, pover supply, and test
equipment vans with trucks and/or jeeps.

General Task RB==Assembly

Applying thread sealant to igniter threads during final
assembly befcre launching.

Attaching shorting plugs to igniter leads during final
assembly before launching.

Bore sighting a booster with a target, an alignuent jig, a
plumb bob, and spanner wrenches.

Cleaning missile parts assembly surfaces.

Connecting elcctrical wires and cables between missile
parts by hand and with hand tools during missile assembly.

Polding and spreading wings by setting missile swiltch
controls.

Inspecting the external surfaces of a missile and missile
parts for indications of damage or flavs.

Positioning e missile on jacks or with a special 1ifting
rig with reference to inclinometers.

Leveling booster supports by adjusting set screws with
reference to a spirit level.

Lifting and positioning a booster on & manually operated
chair hoist.

Reading electrical wiring diagrams.
Reading mechanical assembly drawings.

Removing and replacing missile fuselage access ports and
cover plates with hand tools during missile assembly.

Taping igniter leads to a missile fuselage during final
assembly before launching.

Unfolding and locking rudders and fins by hand and with
hand tocls.
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RB 16 Installing and assembling missile parts by hand and with

RC

RC

hand tools:

bolts, washers, nuts open~end wrenches
saskets and rings adjustable wrenches
Jam nuts torque wrench

pins spanner wrench
ball and socket adjusting bolts drive socket set
plain screws screwdrivers
thumbscrews hammer

set screvs scribe

concentric rings files and emexry paper
half ring eccentrics

tiew~rods

spacer rods

clamps

adJjustment studs

spring compressing rods and spring retainers
"0" rings and pistons

safety wire

scaling tape

Task RC==Charging & Missile Autopilot
Hydraulic System with Hydraulic Fluid

Removing and replacing missile access ports by hand and
with hand tools in preparation for missile servicing.

Connecting and disconnecting high pressure hydraulic lines
between & missile and an hydraulic charging unit.

Connecting and disconnecting high pressure and low pressure
hydraulic lines to open and close a missile hydraulic system.

Opening and closing valves on an hydraulic charging unit with
reference to gages to charge an autopilot hydraulic system.

Connecting and disconnecting a servo valve control box from
missile servo valves during the charging of a missile
hydraulic system.

Setting switches on & control box to cycle missile surfaces
during hydraulic charging.

Bleeding air from an hydraulic system with a hand pump with
reference to a pressure gage.

Inspecting hydraulic lines and an hydraulic system for leaks
during the charging of a missile hydraulic system.
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Gewncral Task SA--Handling and Transfer

Attaching and detaching 1lifting attachments by hand and
with hand tools.

Lifting and carrying a missile and missile parts by hand.

Lifting and positioning = missile on a manually cperated
chain hoist.

Lifting and transporting missiles with electrically powered
hoists.

Securing a missile on a checkout stand with rings and clamps.
Removing missile sections from hermetically sealed cans.

Securing and releasing a missile and missile parts from
specially designed stowage racks.

Transporting a missile on a modified bomb trailer or wissile
trailer with a jeep or truck.

Transporting a missile on checkout stands and with dollies by
hand.

Inspecting propulsive grain for cracks.
Checking that trailers are grounded.
Inspecting an arming lanyard for “safe" position.

Inspecting the external surfaces of a missile and missile
perts for indications of damage or flaws.

General Task SB--Assembly

Adjusting eccentric pins and slides with reference to a
wing deflection protractor to align wings.

Aligning and mating missile sections by manipulating assembly
stand knobs, roll cages, etc.

Connecting electrical wires and cables between missile
parts during missile assembly by hand and with hand tools.

Checking accuracy of batiery installation by listening
and watching for shorting or arcing.

Inspecting the external surfaces of a missile and missile
parts for indications of damage or flaws; smoothing nicks
on the edges of wings evccording to standard propeller
maintenance procedures when necessary.
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Reading electrical wiring dlagrams.

Reading mechanical agsembly drawings.

Inspecting the position of a sefe-and-arm device.
Setting a safe-and-arm device.

Instelling and assembling missile parts by hand and with
hand tools:

screvws and lockwashers

open=end wrenches

thumbscrevs spin wrench
Allen set screws Allen wrenches
bolts speclally designed
pins spenner wrench
gaskets speciel nozzle wrench
retainer rings special igniter wrench
shorting clips common screwdriver
safety wire Phillips screwdriver
sealing tape ReedePrince screwdrivex
drift pin
drift pin punch
ravhide mall
hammer
pliers

assembly-test stand

Task SC=«Charging a Missile Accumuletor Unit
with Hydraulic Fluid and Nitrogen

Connecting and disconnecting electrical cables between a

missile, & preflight test console and an hydraulie charge-
ing unit in preparation for charging a missile hydraulic

system.

Connecting and disconnecting; high pressure hydraulic lines
between a missile and an hydraulic charging unit.

Inspecting hydraulic fluid and fittings for cleanliness
prior to charging a missile hydraulic systen.

Checking that a missile servo-amplifier unit is moving
hydraulic valves during the charging of a missile hydraulic
systen.
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5 Connecting and disconnecting a high pressure nitrogen line
between a nitrogen storage bottle and a missile.

6 Opening and closing air valves with reference to gages to
charge a misc’le accumilator unit with nitrogen.

7 Opening and closing valves and setting switches on an hydraulic
charging unit, with reference to gages, and rocking wings back
and forth by hand or wrench to charge a missile hydraulic
systen.

8 Cocking an hydraulic system arming mechanism with a screw-
driver and lever, after charging a missile hydraulic system.

9 Discharging hydraulic pressure from an hydraulic accumulator.

Task SD=~Filling Battery Cells with Tlectrolyte Solution

1 Removing and replacing screws to disassemble and reassemble
two battery housing halves during missile battery servicing.

Preparing battery electrolyte from dry chemicals and distil=-
led water while controlling solution temperature.

P

3 Inserting an Lypodermic syringe needle and an air bleeder
needle into rubber grommetts and metal housing holds in a
battery; injecting a meesured amount of potassium hydroxide
into each battery cell.

Viiping a battery cleen of electrolyte solution.

5 Determining the specific gravity of a chemical solution
with a standard hydrometer.

6 Inspecting a battery and wiring for damage or flaws.

Task SE~=General Periodic Servicing
of Test Consoles

1 Inspecting test console ailr Tilters for cleanliness and flaws.

Cleaning or replecing air filters in test consoles when ine
spections find it necessary.

3 Inspecting test console oil filters for cleanliness and flaws.

i Cleaning or replacing test console oil Tilters when inspec-
tions find it necesseary.
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Inspecting samples of hydraulic fluld for presence of
dirt, sludge, water, etc.

Checking the oil level of test console drive transmissions.

Adding oil to test console drive transmissions when
inspections Iind iU necessary.

Changing the o1l in test conscle hydraulic systems period-
ically.

Greasing test conscle hydraulic pumps with & standard grease
gun.

Greasing test console motors, bearings, and bushings.
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General Task PA-=landling and Transfer

Directing crane and forklift operators with hand signals
and spoken signals.

Lifting and carrying nissile sections by hand.

Lifting and trensporting missile sections on an A=-frame
and a manually operated chain fall hoist.

Lifting and transporting missile sections with a crane.

Securing missile units on assembly stands with retaining
straps.

Transporting canned missile sections on a forklift truck.
Transporting missile sections on a dolly by hand.
Transporting missiles on a traveloader.

Removing missile sections from metal containers.

Elevating missiles to engage pylons on parent aircraft
using a traveloader.

Securing missiles to parent aircraft by meking electrical
and mechanical attachments by hand and with hand tools.

General Task PBe-Assembly

Aligning air surface trim tabs by hand and with hand tools
with reference to a decalage neutral gage, a clinometer,
and a setting chart.

Attaching air surfaces by hand with reference to a deflece
tion gage.

Attaching slings and lifting attachments to missile sections
by hand and with hand tools.

Checking the action of springeloaded lugs in quickedisconnect
receptacles during missile assembly.

Cleaning missile parts assembly surfaces.

Connecting electricel wires and cables between missile parts
during missile assembly by hand and with hand tools.

Connecting pluge-in and screw=in alr lines during missile
assembly.
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Connecting plug=-in and screw=-in fuel lines during missile
assembly.

Setting an arming device with hand tools.

Inspecting the external surfaces of a missile and missile
parts for indications of damage or flaws.

Installing a squib in a missile by hand and with hand tools
during missile assembly.

Installing release and act rsating lanyards by hand.

Lifting and positioning missile sections by hand for
assembly.

Lifting and positioning missile sections on a manually
operated chain hoist.

Iifting and positioning missile sections with electrically
povwered hoists.

Reading electrical wiring diagrams.
Reading mechanical assembly drawings.

Removing and replacing missile bolt covers with hand tools
during missile assembly.

Securing and protecting electrical wires with electrical
tape during missile assembly.

Oper.ing missile and air circuit valves by hand and with a
special wrench during missile assembly.

Installing and assembling missile sections and parts by

hand and with hand tools:

bolts, washers and nuts openeend wrenches
pins torque wrenches
Jam-nuts T-handle wrench
basket nuts torpedo wrench
lock washers socket wrench
screvs ratchet and socket
thumbscrews screwdrivers
clips pliers

clamps ravhide mall
special clamp assembly file

retaining rings

gasket and torpedo adapter
latches

camlocs

suspension lugs

splined shaft attaclment
drive shaft assembly {itting
straps

safety wire
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General Task DAe~Handling and Transfer

Attaching a special lifting handle to missile section with
wing head screws.

Inspecting the external surfaces of a missile and missile
parts for indications of damage or flaws.

Lifting missile parts from containers by hapnd ernd with a
manually operated chain hoist.

Removing container covers with hand tools.

Removing supporting devices and packing from containers
by hand and with hand tools.

Transporting missile parts with an electrically powered
hoist.

Removing covers from hermetically sealed containers with
hand tools.

General Task DB=-Agsenbly

Connecting electrical cables betveen missile parts during
missile assembly.

Inspecting the external surfaces of a missile and migsile
parts for indications of damage or flaws.

Lubricating missile secticn mating surfaces.
Reading electrical wiring diagrams.
Reading mechanical assembly drawings.

Checking whether gimbals move while rotating a missile
gyro before assembling the gyro in a missile.

Instelling and assembling missile sections and parts by
hand and with hand tools:

bolts, nuts, washers open~end wrenches
elastic stop~nut socket wrench
common SCrews box wrench
Allen set screvs Allen wrench
thumbscrew special locking wrench
pins special T=handle Allen
latch wrench
lock ring screwdriver
pliers
D=1k
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spacer and splines aligning drift punch
knock~-out plugs Dzus keys

Dzus fasteners

bungie axrming wire

safety wire

Task DC=~Charging a Tail Pneumatic System
with Nitrogen

Removing and replacing a missile charging port cover and a
valve cap by hand and with a screwdriver in preparation for
missile servicing.

Cocking a tail erming mechanism with a speciel cocking wrench;
locking en arming mechanism with & safety pin after charging a
missile pneumatic system.

Opening and closing & nitrogen charging valve with reference
to a charging gage and a gas cylinder pressure gege to charge
a missile pneumatic system.

Opening a vent on & gas cylinder valve assembly to bleed the
pressure from a hose.

Connecting and discomnecting a higlh rressure nitrogen line
and a charging gage between a nitrcsea storage bottle and
a missile with a special wrench.

Task DD=-«Charging a Nose Pneumatic System
with Nitrogen

Removing and replacing a missile cover plug by hand and
with a screwdriver in preparation for missile servicing.

Opening a nitrogen charging velve with a special bleeding
tool to bleed a missile pneumstic system.

Cocking an arming mechanism with a screwdriver; locking
an arming mechanism with e safety pin after charging a
missile pneumatic system.

Connecting and disconnecting a high pressure nitrogen line
and a charging gage between a nitrogen storege bottle and a
missile with a special wrench.

Opening and closing velves on a nit:iogen line with reference
to a charging gage to charge a mis . l& pneumatic systen.
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HANDLING, ASSEMBLY AND SERVICING:
BEHAVIORAL CATEGORIES AND ASSOCIATED BEHAVIOR STATEMENTS,
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APPENDIX E

HANDLING, ASSEMBLY AND SERVICING:
BEHAVIORAL CATEGORIES AND ASSOCIATED BEHAVIOR STATEMENTS,
ALL MISSILES CQMBINED

1, Assembling and Disassembling Missiles by Hand and with Hand
Tools.,

SB 2 Aligning and mating missile sections by manipulating as-
sembly stand knobs, roll cages, etc.

TB 1 Same as SB 2,

TB 8 Mating missile sections by turning locking rings with a
specially designed spanner wrench.

RB 15 Unfolding and locking rudders and fins by hand and with
hand tools,

TB 2 Attaching and detaching wings and rollerons by hand and
with snapring expanders,

RB 6 Folding and spreading wings by setting missile switch
controls,

PB 18 Kemoving and replacing missile bolt covers with hand
tools during miscile assembly,

RB 13 Removing and replacing missile fuselage access ports and
cover plates with hand tools during missile assembly,

RC 1 Removing and replacing missile access ports by hand and
with hand tools in preparation for missile servicing,

TE 1 Removing and replacing a missile section casing by hand
and with hand tools in preparation for missile servicing.
Db 1 R

emoving and replacing a mizsile cover nlug by hand and
iy

h a screwdriver an prepsrztion [or misgile servicing.

DC 1 DRemoving 2ond replscing a missile chaorging port cover and
a valve cap by hand and with a screwdriver in preparation
for missile servicing.

PB 7 Comnecting plug-in and screw=-in air lines during missile
assembly,

PB 12 Installing release and activating lanyards by hand.

E-1

CONFIDENTIAL




PB 8
PB 9
TA 17
TB 12
SB 9
TE 3
sc 8
FB 20
DC 2
DD 3
TB 13
RB 16
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Connecting plug=-in and screw-in fuel lines during missile
assembly,

Setting an arming device with hand tools,

Setting a safe~and-arm device with a special tool,
Same as TA 17.

Setting a safe=-and-arm device.

Setting a firing pin by hand; disconnecting a plug during
missile servicing,

Cocking a hydraulic system arming mechanism with a screw-
driver and lever after charging a missile hydraulie
system.

Opening missile air circuit valves by hand and with a
special wrench during missile assembly,

Cocking a tail arming mechanism with a special coeking
wrench; locking an arming mechanism with a safety pin
after charging a missile pneumatic system,

Cocking an arming mechanism with a screwdriver; locking
an arming mechanism with a safety pin after charging a
missile pneumatic system,

Installing and assembling missile parius by hand and with
hand tools:

screws, spacers, and washers screwdriver

pins strap wrench

locking rings special designed spanner
snap rings wrench

hydraulic and electrical snap ring expanders

line protective caps cafe-and-arm tool

asserbly~test stand

Installing and assembling missile parts by hand with
hand tools:

bolts, washers, nuts open-end wrenches
gaskets and rings adjustable wrenches
jam nuts torque wrench

pins spanner wrench
ball and socket adjusting bolts drive socket set
plain screws screwdrivers
thumbscrews hammer

gset screws scribe

concentric rings files and emery paper
half-ring eccentrics

tie-rod

(Cont'd on next page)
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(Cont'd)

spacer rods
clamps
adjustment studs

spring compressing rods and spring retainers

"O" rings and pistons
safety wire
sealing tape

Installing and assembling missile parts by hand and with

hand tools:

screws and lockwashers
thumbscrews

Allen set screws
bolts

pins

gaskets

retainer rings
shorting clips

safety wire

sealing tape

open-end wrenches

spin wrench

Allen wrenches
specially designed
spanner wrench

special nozzle wrench
special igniter wrench
common screwdriver
Phillips screwdriver
Reed-Prince screwdriver
drift pin

drift pin punch
rawhide mall

hamnar

pliszrs

assembly~test stand

Installing and assembling missile sections and parts ty

hand and with hand tools:

bolts, washers and nuts
pins

Jjam-nuts

basket nuts

lock washers

screws

thumbscrews

clips

clamps

special clamp assembly
retaining rings

gasket and torpedo adapter
latches

camlocs

suspension lugs

splined shaft attachment
drive shaft assembly fitting
straps

safety wire
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T-hzridle wrench

torpedo wrench

socket wrench (
ratchet and socket
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DB 7 Installing and assembling missile sections and parts

by hand and with hand tools:

bolts, nuts, washers

open-end wrenches
elastic stop-nut

socket wrench

common SCrews box wrench

Allen set screws Allen wrench
thumbscrews special locking wrench
pins special T=handle wrench
latch screwdriver

lock ring pliers

spacer and splines aligning drift punch
knock-out plugs Dzus keys

Dzus fasteners
bungie arming wire
safety wire

Attaching, Securing, and Detaching to Lift, Haul and Secure

Missiles and Associated Equipment,

RA

TA

FB

RA

DA

SA

SA

2

TB 10

PA

Attaching and detaching truck bed tie-down cables, chains
and supports by hand with hand tools.

Attaching slings and lifting attachments to a missile,

missile sections or missile containers by hand and with
hand tools,

Attaching slings and sling lifting attachments to a
missile or missile containers by hand and with hand tools.

Attaching slings and lifting attachments to missile
sections by hand and with hand tools.

Bolting struts within a missile and securing bolts with

pins and safsty wire to permit a missile to be hoisted
on slings.

Attaching a special lifting handle to a missile section
with wing head screws,

Attaching and detaching lifting attachments by hand and
with hand tools.

Securing a missile on a checkout stand with rings and
clamps.

Securing missile sections to an assembly stand with
straps.

Securing missile units on assembly stands with retaining
straps.
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Securing straps and braces arouvnd a missile, missile
sections, or missile containers,

Securing and releasing a missile and missile parts from
specially designed stowage racks.

Attaching a tow bar to a missile,

Securing missiles to parent aircraft by making electrical
and mechanical attachments by hand and with hand tools,

Checking and Inspecting During Missile Transfer, Assembly, and

Servicing:

DB 2 Inspecting the external surfaces of a missile and missile
parts for indications of damage or flaws,

RB 7 Same as DB 2.

PB 10 Same as DB 2,

TB 5 Same as DB 2.

DA 2 Same as DB 2.

SA 13 Same as DB 2.

TA 6 Sare as DB 2,

SB 5 Inspecting the external surfaces of a missile and missile
parts for indications of damage or flaws; smoothing nicks
on the edges of wings according to standard propellor
maintenance procedures when necessary,

TB 6 Inspecting the position of missile parts for accuracy of
assembly.,

SB 8 Inspecting the position of a safe-and~arm device.

TA 16 Same as SB 8,

TB 11 Same as SB 8,

TA 7 Inspecting the position of a booster separation switch,

SA 12 Inspecting and arming lanyard for "safe" position,

SA 11 Checking that trailers are grounded.

SA 10 Inspecting propulsive grain for cracks.

TA 19 Same as SA 10,

RA 9 Inspecting propulsive grain for cracks and tightness,
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SC 3 Inspeciing hydraulic fluid and fittings for cleanliness
prior to charging a missile hydraulic system.

SE 5 Inspenting samples of hydraulic fluid for presence of
dirt, sludge, water, etc.

SE 3 Insperting test consocle oil filters for cleanliness and
flaws.

St 6 Checki.ng the oil level of test console drive transmissione.

SE 1 Inspccting test console air filters for cleanliness and
flawe,

EC 8 Insp::ting hydraulic lines and an hydraulic system for
leaks during the charging of a missile hydraulic system.

SB 1 Chec:iing accuracy of battery installation by iistening
aud watching for shorting or arcing.

SD 6 Inspecting a battery and wiring for damage or flaws,

PB L Checlding the action of spring-loaded lugs in quick-
disconnect receptacles during missile assembly.

TC Chewing the position of a missile sump low pressure

! ple.on with 2 special measuring device to check the
f Tt * a charged missile hydraulic system,

r gimbals move while rotating a missile
sembling the gyro in a missile,

a missile servo-amplifier unitv is moving
iurinz the charging of a missile

.i : oS 4ng Hiﬂh-i;":ure Air and Hydraulic
‘ ey v T3 . gy = - z () -
. iies D . i, Missile Al one~svdraulic Servicing.

g TE 2 Comrecting and disconnectins Nl re air lines
beteen a nitrogen storage botui- - ile.

T™ 1 Save as TE 2.

DC 5 Conanecting and disconnecting a high presci.. Tanltrose
lire and a charging gage between a nitrogsn . “'~g
boutle and a missile with a special wrench.

DD L See as DC 5.
SC 5 Sare as T8 2,

‘a ™ 2 cormecting and disconnecting high pressure air lines
between a hydraulic charging unit and a source of high
pressure air,
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(lonnecting and disconnecting high pressure hydraulic
lines between a missile and a hydraulic charging unit.

Jame as RC 2,
Same as RC 2,

{onnecting and disconnecting high pressure and low prec-
sure hydraulic lines to open and close a missile hydraulic
zystem,

Eleeding air from a hydraulic system with a hand pump
with reference to a pressure gage,

S. Connecting and Installing Electrical ifires, Cables, and Parte

Durin: I issile Iransier, Assembly, and cervicing,

SB

RB
PB
DB

SC

PB
RB
RB
; RB

RC

3

5

19

1L

(onnecting electrical wires and cables between missilc
parts during missile assembly by hand and with hand tools,

Same as SB 3.
tame as SB 3.

(Connecting electrical cibles between missile parts dur-
ing miszile ascembly.,

(onnecting and disconnecting electrical catles betwee:in
a missile, a preflisht test conscle and a liydraulic

charging unit in preparation for charging a missile
Lydraulic system,

Securing and protecting electrical wires with electri:al
tape during missile assembly,

ittaching shorting plugs to igniter leads during final
¢ssembly before launching.

4pplying thread sealant to igniter threads during final
assembly before launching,

Taping igniter leads to a missile fuselage during finil
ussembly before launching.

Connecting and disconnecting a servo valve control box
from missile servo valves; during the charging of a
rissile hydraulic system,

(‘onnecting and disconnecting electrical cables, betwecn
¢ hydraulic charging unit and a power supply in prepara-
iion for charging a missile hydraulic system.
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TA S Attaching grounding wires to missile sections and con-
tainers for safety during handling.

TB L Attaching grounding wires to missile sections for safety
during assembling.

PB 11 Installing a squib in a missile by hand and witk hand
tools during missile assembly,

Leveling, Positioning, and Measuring to flign Missile Air Surfaces
and Rockets.

PB 1 Aligning air surface trim tabs by hand and with hand tools
with reference to a decalage neutral gage, a clinometer,
and a setting chart.

PB 2 Attaching air surfaces by hand with reference to a deflec-
tion gage,

RB 3 Bore sighting a booster with a target, an aligmment jig,
a plumb bob, and spanner wrenches.

RB 9 Leveling booster supports by adjusting set screws with
reference to a spirit level.

SB 1 Adjusting eccentric pins and slides with reference to
a wing deflectiorn protractor to align wings.

Locking-Unlocking, Assembling-Disassembling, Packing-Unpacking
and Pressurizing-Bleeding to Remove and Replace Missiles and
Missile Parts in Containers.

RA 6 Detaching container straps from around a missile.
RA 1. Releasing missile container catches by hand,

RA 15 Unlccking and removing a combination lock to open
a missile container.

A 17 Removing lock rods by hand from missile containers,
DA L Removing container covers with hand tools.

TA 1 Assembling and cdisassembling missile containers with a
pneumatic wrench and special hand tools,

PLA 9 Removing missile sections frecr wetal containers,

SA o URemoving missile sections from hermetically sealed
cans.

Dy 7 Hemoving ccvers from hermeiically sealed containers
with hand tools.
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RA 16 Removing or placing iissile parts and components in
wooden crates and storage canse.

RA 18 Removing packing materials by hand from a missile cone-
tainer,

DA 5 Removing supporting devices and packing from containers
by hand and with hand toolse

TA 1} Removing and replacing supporting devices and packing
in containers by hand and with hand tools,

TA 12 Removing and replacing missile sections and parts in
containers by hand.

DA 3 Lifting missile parts from containers by hand and with
a manually operated chain hoiste

TA 11 Removing a missile or a missile section from a container
or inserting a missile section into a container by manipue
lating canning stand levers, rams, etce.

TA 3 Bleeding low pressure air from missile containers by
releasing Shraeder valvese

TA 10 Pressurizing containers with a low pressure air supply.

Lubricating, Cleaning, and Battery Meintenance During Missile
Assembly and Servicing,

TB 3 Cleaning missile section mating surfaces,
RB L Cleaning missile parts assenbly surfaces,
FB 5 Same as RB L,

2

SE Cleaning or replacing air filters in test consoles when

inspections find it necessary,

SE L Cleaning or replacing test console oil filters when in-
spections find it necessary,

DB 3 Lubricating missile section mating surfaces,
™M 7 Same az DB 3,
SE 10 Greasing test console motors, beerings, and bushingse

SE 9 Greasing test console liydraulic pumps with a standard
grease gun,

SE 8 Changing the oil in test console hydraulic systems
periodically.,
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Adding o0il to test console drive transmission when ine
spections find it necessary.

Preparing battery electrolyte from dry chemicals and
distilled water while controiling solution temperature.

Determining the specific gravity of a chemical solution
with a standard hydrometer,

Inserting a hypodermic syringe need e and an air bleeder
needle into rubber grommetts and r .al housing holds in
a battery; injecting a measured amount of potassium
hydroxide into each battery cell,

Wiping a battery clean of electrolyte solution,

Manually Pushing, Pulling, Lifting, Carrying, and Manipulating

to Transport, Position, and Stow Missiles, Missile Parts, and

Associated Equipment,

PA 2
TA L4

SA 2
PB 13

PA 7
RA 21
SA 9

TA 18
PA 3
SA 3
RB 10
i1l

Ri. 10

Lifting and carrying missile sections by hande

Lifting and carrying missile sections and missile cone
tainers by hand,

Lifting and carrying a missile and missile parts by hand.

Lifting and positioning missile sections by hand for
assembly.

Transporting missile sections on a dolly by hande
Transporting missiles on dollies by hande

Transporting a missile on checkout stands and dollies
by hand.

Transporting & missile or missile sections by hand on a
stand, dolly, or hydraulic 1ift hand truck.

Lifting and transporting missile sections on an A=frame
and a manually operated chain fall hoist,

Lifting and positioning a missile on a manually operated
chain hoist,

Lifting and positioning a booster on a manually operated
chain hoist,

Lifting and positioning missile sections on a manually
operated chain hoist,

Positioning a missile on jacks or with a special lifting
rig with reference to inclinometerse
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RB 8 Positioning a missile on jacks or with a special lifting
rig with reference to inclinometers.

RA 5 Cranking a missile %y hand to a decanning position on a
truck bed,

RA 8 Handling guy wires .o control a missile container 1id as
it is lifted by a crane.

RA 13 Lifting, positioning, and locking submarine hangar tricks
by hand.

%eratirl&Motor Vehicles and Electrically Powered Eﬁquipﬂent to
t, Position, lransport, and Stow MIss%’.[e_s‘.L Missile Parts and
Associated Equirment:

TA 13 Removing and replacing missile sections in containers
with an electrically powered holste

TA 9 Lifting and transporting a missile or missile sections
with an electronically powered hoist,

DA 6 Transporting missile parts with an electrically powered
hoiste

SA L Lifting and trensporting missiles with electrically
powered holsts,

PB 15 Lifting and positioning missile sections with electrically
powered holsts,

PA 6 Transporting canned missile sections on a forklift truck.

TA 8 Lifting and transporting a missile or missile sections
with a forklift truck and/or a forklift cranes

PA 8 Transporting missile on a traveloader,

PA 10 Elevating missiles to engage pylons on parent aircraft
using a traveloader,

RA 12 1ifting the covers from missile containers with a crane,

RA 11 Iifting and transferring a missile and missile containers
with a crane,

PA L Lifting and transporting missile secticns with a crane,
RA 7 Directing crane operators with hand signalse

PA 1 Directing crane and forklift operators with hand signals.
and spoken signals,

RA 22 Transporting portable lawnchers with trucks and/or jeeps.
RA 20 Transporting missiles by trucks and/or trailers.
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Transporting portable servicing, power supply, and test
equipment vans with trucks and/or jeepss

Transporting a missile on a modified bomb trailer or
missile treiler with a jeep or trucke

Stowing missiles in submarine hangars by operating a
control panel with stopestart buttons, 3-poslt:|.on valves,
a hand wheel, and gages,

Reading Electrical and liechanical Diagrams to Determine Missile

Assemhly Proccdures:

RB 11
SB 6
PB 16
DB L
™ 9
RB 12
SB 7
EB 17
DB 5

Reading electrical wiring diagrams,
Reading electrical wiring diagrams,
Reading electrical wiring diagrams,
Reading electrical wiring diagrams,
Reading mechanical assembly drawingse
Reading mechanical &ssembly drawings.
Reading mechanical assembly drawingse
Reading mechanical assembly dreawingse
Reading mechanical assembly drawingse

Setting Valves and Switches and Reading Qages During Missile Air

and Hydraulic Servicing,

C 5

¢ L

© 7

sC 17

Opening and closing valves and setting switches to filter
hydraulic fluid in a charging unit; timing and filtering
operation,

Opening and closing valves and setting switches to pre=
scribed positions with reference to sight gages and
pressure gages to fill the fluid reservoir in a hydraulic
charging unit,

Opening and closing valves and setting switches on a
hydraulic charging unit with reference to a temperature
gage and a temperature=pressure compensation chart to
charge a missile hydraulic system,

Opening and closing valves and setting switches on =
hydraulic charging unit with reference to gages and
rocking wings back and forth by hand or wrench to charge
a8 missile hydraulic system,
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Opening and closing valves on a hydraulic charging unit
with reference to gates to charge an autopilot hydraulic
system.

Discharging hydraulic pressure from a hydraulic accumue
lator,

Setting switches on a control box to cycle missile sure=
faces during hydraulic charging,

Opening and closing valves and getting switches on a
hydraulic charging unit with reference to gages to evace
uate a missile hydraulic system; cycling a missile
hydraulic pump by alternating the position of a toggle
switch on a charging unit; timing the evacuation
operation,

Cycling a missile hydraulic pump by alternating the
position of a toggle switch on a hydraulic charging unit
during hydraulic charging,

Opening and closing nitrogen supply valve with reference
to pressure gages, an ambient temperature thermomete:r and
a temperature-pressure compensation chart to charge 3
missile air storage bottle,

Opening and closing a nitrogen charging valve with refer=
ence to a caarging gage and a gas cylinder pressure gage
to charge a missile pneumatic systems

Opening and closing valves on a nitrogen line with refer-
ence to a charging gage to charge a missile pneumatic
system,

Opening and closing nitrogen supply valves with reference
to pressure gages, ambient temperature gages and a tempers
ature-~compensation chart to charge a missile sump,

Opening and closing air valves with reference to gages
to charge a missile accumulator unit with nitrogen,

Closing an air circuit valve with a screwdriver in
preparation for charging a missile air storage bottlee

Locking an alr valve closed by hand and with a special
jack upon completion of charging a missile air storage
bottle,

Opening a vent on a gas cylinder valve assembly to tleed
the pressure from a hoses

Opening a nitrogen charging valve with a special bleeding
tool to bleed a missile pneumatic system.
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